BRAIN 


A JOURNAL. OF NEUROLOGY 


ft 


^ 


£r? 


D 


a 
t 4 i 
ao " 
iF 
wi 
D 
D LK 7 
~ 
a D 
i 4 
D D 
3 M , 
H 
H b wor t 
H à e D 
D 
H 1 ` 
D 
` ^5 f x " 
t i » 
poo , t 3 
~t ) " H 
D 
D 
ry t 
1 wi ` LI 


4 am Lo D kb 
d 
r 
"3 
r 
* 
‘ £x 3 e 
i 
$ : "E 
3 ad 4 
T 
z Hm 
D Q7 H H 
+> t 
R Fa n 
t DH 
Zi" P LES 
et " ` ; 
D ES 
i : ; 
1 
6 xc Wok 
4 * Se S 
E LI 
+ D 
t 
¥ 
D £ D 
3 ^3 
` 
ki D i 
+ M H 
D 
H 
H 4 D 
i 
t i i ^ 
z - 
H o CR 
5 
t 
+ Fa : , 
D 3 
LN " 
* n 
H 
is x ` i 
D D Bo” 
‘ € ^ â i 
D 2 à ; 
D Lé i 
‘ 
a 4 
+ d » 


MACMILLAN AND CO., Luten 
' LONDON -BOMBAY ~ CALCUTTA 
' MELBOURNE ` 


ag M 


THE MACMILLAN COMPANY, 
NEW YORK - BOSTON - CHICAGO 
di ATLANTA + SAN FRANCISCO 


THE MACMILLAN CO OF CANADA, Lro 


+ 
: TORONTO ' 
4 ^ 
- s I 
D 
D 1 i xd D ` 
P P " 
Á / . ; ; 
* bi 4 VI L 
^ ^ 
H , if E , 
* i H 
D Y D 
+ Li 
i (07 ! 1 
: T D ^w 
' ^ 
D ` 4 ‘ 
LI D d i L 4 
, * 
LI 
t 
bp H 
VI 
t ^ : ; ` 
` y ke ! t ' 
LI t 
4 
a 
\ t R 
! 
^ i " 
r E y 4 i 
E "AL ER , 
4) ! i à 
4 
LI 
! i 
+ 
LI 1 D 
E - " " 
£ H 
NU i x Rey [ 
H 4 
1 Wi ^ e 4 t 
S D 
' ' 4 bo 
n , 
, € 
` 
! \ 
T * à X ; 
: d * "L 
D L4 ^ 
H 
L3 
i 4 
k x 
4 P à 
" w i "D 
"3 1 4 4 


LI 





A Journal’ of Neurology 


EDITOR . ` ids 


GORDON HOLMES, M.D. 


_ ASSISTANT EDITORS 
J. G. GREENFIELD, M.D. AND F. M. R. WALSHE, M.D. 


l WITH THE HELP'OF 
iR BYROM BRAMWELL, M.D.’ '" ': SR CHARLES SHERRINGTON, 


AR FARQUHAR , ‘BUZZARD, M.D. (7 MID, F.R.S. 

IR HENRY “HEAD, M.D, PRS | $m J, PURVES- STEWART, M.D. 

d PERCY SMITH, -M,D. ee JAMES. TAYLOR, M.D 
VOLUME, LII. 


. MACMILLAN ‘AND CO. LIMITED 
EE MARTIN'$ STREET, LONDON 
NEW. YORK: THE MACMILLAN COMPANY 


1929 


A 


. CONTENTS. 


PAGE 


"Hépatico- GE Degeneration A Final Note. p aces and 

. B. Westón Hurst: "NN SE T e ew wh 
A `Form`of Myasthenia Gravis with gaga in the Central Nervous 

System. Douglas. MoAlpine... Gë bes js m 6 
Arteriosclerotic Parkinsonism. Ma&odonald Critohley gäe .. Hä 
A Oase of .the Progressive Eiere Polyneuritis of Dejerine and 

Sottas, with EAD Examination. -R. 8. de S and sd 

O. Stern ` ` 84 
A Case of Relapsing - Interstitial  Eyperitophio Polýnouritis, - Wilfred 

' Harris and Wilfrid D. Newcomb `, '... e .. 108 
A Olinical Study of Twenty-one Cases of Tumour of the Hypophyseal 

Stalk. J. W. Beckmann and:Ii. S. Kubie eg 127 


The Pathology of Measles Encephalomyelitis. J. Godwin Grésatield s wd 


The Bi- Coloured Guaiac Test. Dr. Bugene de Thurzo SI .. 196 


‘A Clinical Study of an. Heredo- Familial Disease resembling Dissemin- 
ated Belerosis. ` Fergus.R. Ferguson and Macdonald Critchley ... 208 


Tumours of the Pineal, Corpora Quadrigemina and Third Ventriole, the 
. Inter- Relationship of their ee and their Surgical Treatment. 
, Mark Albert Glaser ... : — i n ges .. 226 


Bubsente Oombined Degeneration. of the Cord: — and 
Effects of Liver Therapy. C. C. Ungley and M. M. Suzman .. 271 


À Study of the Histopathology of Tabes Dorsalis with Special Reference 
to Richter’s Theory of its Pathogenesis. Ruby O. Stern.. .. 295 


Diplopia, without Extra-Ocular Palsies; caused by. EEN Defects 
, in thé Visual Fields associated with Defective Macular Vision. L. 8. 


^ Kubie and J. W. Beckmann m e diat Se "EE SV 
Studies on:the Optic Thalamus of the Inseotivora.. ——The Anterior Nuclei. 

W. B. Le Gros Olark. ` ` AM I iis P .. 8834 
The Significance of Sote Variations i in the Kaas erk in Diseases of the 

Central Neryous Bystem.: E. A; Blake Pritchard e 859 


A Study of. a ‘Case óf Oervical :  Glliobia. James K. Slater and F. B. 
EE fe iss ii. m Set EN .. 495 


$ 


E 
ën * 
Ce - 5 
* e 


vi. CONTENTS. | d ` 
EH ^ + Pa 


i a 
* D - 


ME t 


A Study of the Pathology of. & Case of Glioma GEN P. E. , Heynolde 


The | Corpus Callosum and ite Tamours. . “Redvers Ironside and. Manfred a 
Guttmecher** os seas vate aS T Wes. uou WEM 
Skin Reactions ina Case of Cerviodl B apake Paraljsis, with a Note | 
‘on their Practical Application to Neurology. Kenneth E. Hartis - £84 
The Respiratory "Rhythm i in its Relation tothe Mechanism of Thought. am 
E. L. Golla and 8. Antonoviteh’ gë Se un caras sse 491 
leote ybgraphic Studies, of Voluntary Movements in Paralysis oo 
P A. Blake Pritchard ve ai - rogus 510 
Proceedings of the Section of Neurology of the Royal Society of — 
Medicine, November I4 tae. ME M i.’ 580 
Notices of Recent Publications TT ik RC en DEC sy 547 
Index S Vol. =, "" m que UN d'H fe 558 
/ 4 i | T b P 
1 n v | ' i P | / S t 
H f y i i : D P . 
` S S , À 5 S : ` f 
E ba | e e 


EP 


[3 


PAGE 


436 . 





V "nam N cere: EUN x 


Si 





l .PART 1, VOL. ECH 
L F 


 HEPATÒ-LENTIQUAR DEGENERATION; A FINAL NOTE. 
— BY STANLEY BARNES AND E. WESTON HURST. 


KA 


IN a former, commuhication to this Jo ournal [1] we described a 
group of four cases, three of which had been demonstrated at the 
Neurological, Section ‘of ‘the Royal Sociéty of Medicine iri January, 1924 
[2]... A further note in this Journal [3] recorded the final results after 
the déath of the third patient ; this communication completes the record 
of the fourth patient (Daniel B.), ‘who died at the age of 11 in the 
. General Hospital, Birmingham, op August 19, 1998. 


E Daniel B. was first examined in 1928, when he was 6 years of age, attention 
. having been directed to the family by feason of a brother and sister. both 
having: shown signs of lenticular degeneration. At that date, it was found that 
he had an enlarged and hard liver, but that he' was in no way inconvenienced 
by his abnormality, and no evidence of nervous disease could be obtained. 
Ap the age of 7$, he had a sevére attack of diarrhea and vomiting, associ- 
ated with fever of moderate degree, and lasting for several days. He probably 
became lightly jaundiced in this attack, but no observation by a reliable 
observer is available on this point. : He made a complete clinical recovery from 
this attack, and remasined'i in fair but impaired health for the next three years. 
The impairment in- health was of a general character; he did. not grow so 
rapidly as he should, nutrition was poor and lassitude of on unusual degree for 
& boy of his age was a predominant characteristic. For'much of this period ` 
he was kept away from schoal, and this doubtless accentuated his mental 
backwardness. Nevertheless, ‘those suggestions of choreic or athetoid move- 
ments of limbs and face which had: been noted previously (see Brain, 1926, 
vol. xlviii; ‘pp. 309-811) never advanced to such à degres. that they could be 
recognized as beyond the limits of the normal; they appeared to express a 
. personal eocentrioity rather than évidence of organic disease. ' 
-~ In June, 1928, his abdomen began to swell, and he was again admitted to 
hospital on July 9, remaining: -there'antil his death on August 19, 1928. 
: On readmission (aged 11), he was poorly nourished, had a sallow com- 
plexion, but no jaundice. The abdomen was tightly distended with free fluid, 
, and respiration. was somewhat embarrassed: He jay placidly in bed, took an 
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intelligent interest: im his uc and Leet difestions ` orea if 


somewhat slowly. ‘No’ spontaneous: movements were present, and: on M o 


we vement no chorea or athetosis was obderved. - e 


No pigmentation “oF. the Kayser-Fleischer type WaS to M tsa oit carat ) 


examination with a lens, but the slit lamp was not; used on this occasion. 


On July 17 he was tepped,: ‘and ; “190° oz. of clear straw-coloured fluid 3 
removed. Even affer this was done, neither, liver nor spleen could be palpated . 


during deep: inspiration. ' On July 2l, the abdomen was beginning to fill up 


drowsy. 
During the. night of’ Augüst 16-17, he became mildly delirious ana com“ 


plained of abdominal pain, and on the morning of the 17th was semi- -consdious: 
. and had incontinence of, urine. . Throughout the day at intervals of ten td 


fifteen minnas he suffered from tetanic spasms affecting chiefly the upper part 


of his body. ' He would ? give, a, sudden ory, almost like a menirigitio. ery, and his i 
mouth would be drawn up 'resèmbling a risus sardonicus, with some dégrée of ` 
3 head retraction. - „The arms, and to some'extent the legs, would perform definite 

athetoid movéments. " ` (Note by the house physician). Between, the attagks he ` 


lay in & semi- floxed attitude, relaxed, and on his GE speech Weg EE 
except for occasional utterances: EE? 

The attacks ‘continued, aid as he appeared to ‘be dn ET and in great, 
distress, opium was given ; the restlessness, and | ‘tetanic attacks subsided for’ 
several hours, but at 2 a. m:on August 18 he’ cogn became ee SCH b 
gudden lóud ery; and died almost! immediately. . 

. Throughout the period of Six weóks during which: he, was i the bool, 


.. the temperature never remained ` nornial. There was ag a rule & variation. of 


one and a half degrees between his morning (lower) and evening ‘temperatures. ` 
The highest recorded was on July 15, when it reached 101'2° F., whilst on 
several occasions it Was: n8 low as 9T" F. It Was an’ irregular hectic tempera- 


100° F. and 98° F.' No clinical eauso, other than such as might E attributed 
to his liver disease, could be discovered for his fever: i v 

The póst- -mortem' examination. was made six. hours After death. ` The 
following are’ the notes made by Dr. F. W. A Lamb, Assistant Pathologist, 
General Hospital, Birmingham : — f MG M 

The body. i is that of an emaciated: ‘boy, aged) 11. SH Es 

The abdomen was distended with fluid of greenish-yellow colour, — 
flakes of fibrin, but otherwise translucent and somewhat gelatinous. "About — 


three pints altogether were taken. from the abdomen: Boch Pleura contained. 


rather less than & pint of clear yellow fluid. i E 
The skin showed a general sallow tint, Seen te . 


The conjunctive a also showed & slight but eee icteric tint. ' -` : "n 
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again; andeslight jaundice was noted; & second: paracentesis (210 oz.) ‘became ` | 
necessary orf July 80, and thereafter he had some, pain and tenderness over,the ` 
liver region. Farther tapping of the abdomen became necessary on August 14. 
(800 óz.), and it.was noted, that he s was getting muoh ‘weaker, more listless and 


‘ture of modérate degree, and during the last twenty- four ‘hours varied between . , 


HEPATO-LENTICULAR DEGENERATION : A FINAL NOTE, 3 
. The heart weighed about 200' grm, did showed no gross EEA except 
, for some pallor of the muscle, and yellow staining of the endocardium. The 
‘epicardium showed several, petéhial, hasmorrhages. 

Lungs: Slightly -cadématous ' with yelow, fuid Oe T 
hypostatic pneumoni&. E i 
_ Liwer: 660. grm. Small, Gate D Se fibrotic. Areas'of yellow 
. (bile- stained) hyperplastic liver tissue Separated. from each other by strands of 
^ dense white fibrous tissue. Typical. so-called i‘ multilobulaz " cirrhosis. 

: Kidneys: 270 grm. No gross abnormality. . eee 

` Spleen : 830 grm. largo. Marked: ‘congestion of some duration, probably 
result of portal congestion." 

Stomach, small and large intestines : No gross abnormality. 

Pancreas: Appeared firmer than usual, but showed no trace of fibrosis. 

Lymph glands at pylorus, along aorta, round paniorens, and in superior 
d mediastinum, distinctly enlarged and congested. 

Bram: Removed and preserved in 10 per ‘cent. formol- saline, not cut 
except, horizontally through ‘outer: part Bt hemispheres to allow penetration of 
“formalin. 

i MICROSCOPICAL EXAMINATION. (B. W. B) 


The liver. —The' appearances vary in different parts of the organ. 

In many regions the liver is, intersected by numerous bands of fibrous tissue 
attaining often & diameter of 2 mm. and’ subdividing the parenchyma, into areas 
‘of comparatively large size (6 mm. diameter); i some instances partial sub- 
division -of these large areas bei much finer, tracts ‘of fibrous tissue occurs. 
Although i in & few places near the edge of a lobule small groups of liver cells 
lie isolated by strands of connective tissue, on the whole the demarcation 
between the two is fairly sharp. 'Thó fibrous tissue shows a moderate number 
of small blood-vessels and new-fotméd bile- ducts ; itis however not particularly 
' ‘rich in sither.' Areas ‘infiltrated with round cells; occasional pu cells and 
| rare eosinophil leucocytes, ocenr. 

. In cther regions the amount of fibrous fisgue i ig mayi in excess of that of 
SS parehehyma, which is represented by small masses rarely exceeding 1 mm. 
in diameter., ‘Here the line of demarcation between liver and. connective 

tissue is less definite and the liver cells are frequently split up into small groups 
by new- -formed tissue. ' The formation. at the periphery of the masses of 
numerous young bile:ducts of a less fully developed type than found elsewhere, 
the more intense round- cell infiltration and: the scanty deposition of very 
' delicate collagen fibrils, indicate that in such areas the destruction of liver 
tissue was actively progressing at or shortly before death. ` ` 

-Fatty degeneration of the liver cells is. conspicuous in certain areas and 
plugs of bile-stained material can be seen in the fine bile capillaries or in the 
protoplasin of the secreting cells. 

The nervous system. —Macroscopically no beer was detected. 

The brain was subjected to an examination similar to that already recorded 
in. our previous communications. g 
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In the.cortex the nerve cells were frequently slightly swollen with granular 


staining of the protoplasm and tiny vacuoles or a. fine meshwork at the peri- ' 


phery, Such appearances were diffusely distributed and in no way confined, to ` 
one area or cell-group of the nervous system: they were of the nature of acute 
changes ascribable to a terminal. toxic state. Very occasionally: ‘a vessel in the 
subcortical white watter showéd scanty perivascular infiltration with lympho- 
eytes ; not only was this occurrence rare, but it was never sufficiently marked ` 
to attract attention except on the closest examination. The glial cells were not 
obvioustye affected : no glial inerease.was evident and the pecilicir SE 
cells seen in our previous cases were not present. 


The lenticular nucleus, caudate nucleus And basal ganglia, generally showed 


no definite pathological changes. « . T n . 
` The brain-stem and cerebellum were. TT Ci a Wo 

The spinal cord was not examined. E o i 

~The eyes.—Many sections were examined ee "doti cornes (the identity 
of which was unfortunately lost). ` One showed no pigmentation'of any kind. 
The other contained a very, few fine - pigment . granules situated not in 
De&cemet's membrane but ‘in some of the epithelial cells of ` the postéripr | 
surface. Over large stretches of this cornea the: epithelium “Was devoid . of” 
granules, but occasionally groups of cells were’ seen containing tiny dark brown.” 
grains to the number of from one to six or eight in each cell. - The staining 
reactions and “solubilities of the pigment were. those given by Hall ag bypieal ` 
‘of the corneal deposits in hepato- lenticular degeneration, and not those of the 


^ 


pigment in our last ease, which, it will be remembered, though . confined to . 


Descemet's membrane, differed from the usual ‘in several particulars. ‘Tt is 


difficult to decide: whether this | pigment, scanty in.amount and atypical in 


situation, is on account of its reactions to be classed with the corneal pigment; 
of other cases ; it does not appear to'be a formol precipitate. E. dtes à 

One of the most remarkable features of this case (No. 4 of our series). 
is that in the final phase he should have exhibited .& series of tetanoid ` 
attacks similar to those which were such a feature in the same stage of: 
Case I, although in the latter case clear’ clinical evidence of lenticular 


disease was present, whilst none could be obtained. clinically or post- ` 


mortem in Case’4. Such a type'of convulsion has not been observed- by 
us before in' cases of other forms of-cirrhosis of the liver, when the 
moribund period is usually characterized by coma rather than convul- 
sions, and when, if convulsions i occur, they are of the epileptic type. , Bu 
will be, noted. that in neither Case 1 nor Case 4 were the convulsions: of 
d 
the usual epileptic type, neither being accompanied by unconsciousness. 
The ''fits" resembled the spasms of tetanus more than the crises of. 
epilepsy, and were accompanied by evidence of fear, anxiety, sweating 


and severe pain. During the spasms, an irregular form of decetebrate : 


rigidity was developed, the precise torn not being denice in the two 
cases. pe & | 
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l are is ‘difficult to give any Ee reason for the development .of 

l these spasms, especially as in ‘the first case obvious gross changes were 
present in the- putamen | and cortex, “whilst in Ehe last one cortical 
changes of & very: AES type only were found. The suggestion, however, 
18 poè forward, that : e 


} 


. (1) The patients both died during an attack of severe toxemia. 

CH That during this period & large amount of toxin, untrapped 
by the damaged liver, flooded the nervous system. kc 

(3) Widespread poisoning (and sudden' temporary su&pensions of 
` function) occurred in various nüclear, groups of the nervous system. 

(4) The groups chiefly so affected. ‘were those which would ulti- 
mately have degenerated if the patient had not been previously 
killed by the.severity-of the liver disease, viz., the lenticular nucleus, 


‘and to a less degree the “middle level”. ‘cortex. ` 


(5) The.spasms would then be due to the unopposed activity of 


_the ' lowest level” innervation, the controlling effects of the lenti- 


cular nucleus and the “ middle level " cortex having been temporarily 
abolished by the, toxemia, which left the “upper level" cortex 


substantially unaffected, whilst’ |. 


(6) Death ensued when the ^ lowest. level ” and medullary group 
alen ceased to function, partly owing to exhaustion from spasms, 
partly: because the poisoning SE (toxemia) had apren to these 
nuclei. l , kx 
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8. SIGNIFICANCE ow "Muooovzto, DEGENERATION: ; Pig? eii E 
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Tars paper is based on & clinical, and pathological account of a case 
of myasthenia gravis. ` "Certain morbid changés were GE in the central 
neryous, Byster which have’ not previously been described.. 

Se x Cunsicar /ÀGCOUNT. OF THE Cass, SS gë ` ' 

, G. E. E 8 probationer nürse, aged 22, was admitted to the Hospital , 
for Epilepsy and Paralysis, Maida Vale, London, on February 15, 1924, 
under. the care of Dr. H. Campbell: Thomson; who, subsequently handed ` E 
the- case over into’ my care with a, diagnosis: of myasthenia gravis. 

History. _—The patient had enjoyed good ] health until October, 1998, 
. when she noticed a slight’ difficulty in articulating ‘certain words. . A 
month later the lower limbs became’ weak after standing for any length’ - 
‘of time. In December the arms ‘were similarly affected. ` During the 
first ‘week in January, 1924, she saw double: for the. first time. The 
patient’ particularly noticed. that all her symptoms. "were more marked 
towards the evening, or after much exertion. ; In January she developed 
& ‘right otitis media ‘which was "followed. by an intermittent discharge 
- from the ear. No higtory of i in&omhia, somnolence; pain 'or involuntary 
' movements could be elicited. ‘As for as the patient was aware she had 
had no rise of temperature, except: possibly when the ear first discharged. . 
There was nothing of importance in the family or personal histories. 

Condition on M drei 39s 1924. —The = ‘appeared to Pe D 
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MYASTHENIA’ GRAVIS WITH CHANGES IN CENTBAL NERVOUS SYSTEM 7 
healthy ‘young woman, a, though Steeg to stoutness. ‘She was intelli- 
. gent and able to give a clear account. of ler illness. The pupils were 
"equal and reacted well to light ‘and: accommodation. There was a slight 
but definite impairment of oenlar movements in & lateral direction. 
Diplopia .conld be ‘easily, induced br asking’ the. patient to perform 
‘repéated lateral movements. of the eyes. ' Upward movement of the 
. eyeballs was slightly restricted. » Moderate, bilateral ptosis was present, 
which varied in degree from day to day, but which was always more 
marked towards the. evening. ` The facial muscles were bilater&lty weak, 
more; especially. the orbicularis | ‘oculi, Thé ciréumoral muscles were 
less affected but the degree’ of paresis was sufficient to prevent the act of 
whistling, which’ had been possible ‘before her illness. The masseters 
and temporal’muscles contracted‘ well and wére not atrophied. The 

' voice was’ considerably altered; it was feeble in bone opd somewhat 
monotonous ; at times dysarthria was marked, rendering her speech 
difficult of. ‘comprehension. The: palate moved,well on phonation but 
was easily fatigued. The tongue was protruded well and showed no 
atrophy or tremor; the patient had difficulty, however, in keeping it 
, protruded for ` any length of. time: The, sterno-mastoid muscles and 
upper portion of the traperi. wete ‘not atrophied or weak, but both they 
and the extensor and flexor muscles of the neck tired easily. . 

Upper, limbs.—Muscular atrophy ' was absent. - Motor power was 
quite good, but repeated movements; especially ` at the shoulder, were 
quickly accompanied by | lessened force and a subjective sensation of 
fatigue. The reflexes were brisk. oo equal, on the two sides. There 
was nO sensory loss. . i ans | 

Trunk.—No paresis of the. Ste or, intercostal musculature 
` could be detected. The abdominal reflexes were brisk and equal on the 
two Ede | - M. a a : dë 

Lower limbs. -— Motor power. was relatively, good. The knee-jerks 
and ankle-jerks were brisk. "Ih. the case of the kneé-jerk, taps on the 
patellar tendon repeated at short intervals résulted in a definite decrease 
in the degree of extension’. Both plantar responses. were fexor i in type. 
There was no sensory loss: Gait was: normal. 

' Electrical reactions. A fairly typical myasthenic . reaction ‘was 
obtained i in the fore-arm' muscles. ` : ; 

Sphincters.-- Control over these Was. ‘norntial. 

' Heart.—This was not ‘enlarged and the heart sounds were normal. 

Abdomen.— The liver ‘and. spleen were not enlarged. 

Urine. —This was free from albumin and sugar. 
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SE glands.—The-thyroid gland did not appear enlarged. 
No definite enlargement of the thymus gland could be made out either 
by percussion or on X-ray examination. ` Menstruation was normal. 
There was no pigmentation of the skin and the blood-pressure figures 
were : EH 125, diastolic 75. 

Ear, nose and throat. —There was a right otitis media, , with a 
EE discharge fronr this ear. The tonsils were enlarged and 
appeared septic. 

Serdldyycal findings. — The blood E reaction was negative. 
The cerebro-spinal. fluid was clear and was not “under tension. 
The Wassermann reaction was. negative. There were 3-5 cells per-c.mm. 
and 0:085 per cent. of protein. ` The Lange gold curve was normal. 

Progress.—Treatment of the otitis media was unsatisfactory, and on 
this account it was decided to remove the tonsils. These were dis- 
sected out on July 19. During ' many months in hospital her condition 
slowly grew worse. The muscular weakness in her limbs and elsewhere, 
which at first was only apparent after exertion, became permanent. The 
neck muscles, towards the end of her life, were considerably affected, so 
that at times, especially towards the evening, she was forced to support 
her chin with her hands. Dysarthria became permanent and latterly 
her speech was nearly incomprehensible. Dysphagia’ appeared about 
four months before death, and to this was added difficulty in mastication. 
Diplopia with partial external ophthalmoplegia were constantly present. 
The most: distressing symptom, however, was dyspnoea, which was first 
noted in November, 1924. ' This occurred in attacks and was sometimes 
brought on by crying, which seemingly fatigued the diaphragm and 
intercostal muscles; The attacks lasted sometimes as long as four 
hours. .The reflexes remained: undltered throughout the illness. On 
the morning of January 21, 1925, she had a severe attack of dyspnæœa 
which persisted throughout the day with full retention.of consciousness. 
Respiration was exceedingly shallow and difficult. Towards the evening 
she became comatose and died a few hours later. 

Clinical summary.—A female, aged 23,. developed dysarthria in 
October, 1923, followed a month later by diplopia. She readily . 
became fatigued. "These symptoms were always more marked towards 
the evening or after exertion. There was no history of sleep distur- 
bance, pains or involuntary movements. . When examined in February, 
1924, she showed the following signs: A moderate bilateral and variable 
ptosis, diplopia and marked weakness of the orbiculàris oculi'and to a 
less extent of the lower facial musculature. Fatigue was easily 


MYASTHENIA GRAVIS WITH CHANGES IN CENTRAL NERVOUS SYSTEM 9 


induced in the soft palate, tongue and limbs. The reflexes and sen- 
sation-were normal. ‘During many months in hospital her condition 
gradually grew worse; her.symptoms were always worse towards the 
. end of the day. Dysphagia, "weakness of the neck muscles and 
permanent paresis of the limbs, ‘with attacks of dyspnog became 
marked, and she died in a respiratory attack in January, 1925, her 
nee having lasted fifteen months. - i 


PATHOLOGICAL Pinas. ae 


At the post-mortem examination, performed seven hours after death, 
no abnormality of the brain or -spinal ‘cord was noted. The thymus 
gland’ was much enlarged. and weighed in the fresh state 48°5 grm. 
Parts of the following organs were removed for histological examination : 
thymus: and thyroid glands, liver, spleen, kidney, suprarenal gland, 
uterus; Fallopian tube; ovary and heart. Portions of.certain muscles 
were, also removed, e.g., tongue, clavicular head of left sterno-mastoid, 
right external rectus, diaphragm, upper ‘Part of right trapezius, right 
biceps and deltoid. 
^. Hüstological examination. —The various | internal organs appeared 
normal with the exception of the thymus. The general structure of 
the gland was normal, but there was considerable increase in the depth 
of the cortex. The medulla contained” about a normal proportion of 
Hassall's corpuscles. Owing to the kindness of Professor J. McIntosh, 
I was able to compare the sections with those from a young woman, 
aged 20, who suddenly died whilst dancing and in whom the only post- 
mortem finding of importance was an enlarged thymus gland. The 
histological appearances in the two cases were practically identical and 
pointed to a simple hypertrophy. Së 

Numerous sections of the muscles mentioned above were carefully 
examined with completely negative results. No collection of cells 
resembling lymphorrhages were seen. 

Nervous system.—The brain and spinal cord were fixed in a 10 per 
cent. solution of formalin. ~Various parts of the cortex, the basal 
ganglia and cerebellum were examined. 

The brain-stem from the subthalamic region downwards was cut 
in serial section. Many sections of the spinal cord at various levels 
were studied. - The methods: used were; hematoxylin and van Gieson, 
hematoxylin and eosin, Nissl,’ Weigert-Pal, Loyez, Anderson’s 
neuroglial stain, Scharlach R., Bielschowsky and Mayer's mucicarmine. 

Cortez.— Sections from the frontal, rolandic, parietal and occipital 
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regions were examined. The cella of the various layers appeared 
normal. The vessels were normal except for deposits of mucin in the. 
perivascular spaces.. The Weigert- Pal preparations showed normal 
staining of the fibres, except when they were interrupted by mucocytes, 
which had pushed the fibres. ‘aside, leaving clear rounded spaces of 
varying size. The meninges were normal except for aon with 
mucoid material; this will be referred to later. 

Basal | ganglia.—Jhe cells of the various nuclei appeared plentiful 
and the great majority were normal. There was no’ evidence of peri- 
vascular lymphocytosis. - The fibres of the internal capsule stained well . 
bat were interrupted at fréquent intervals by mucocytes of varying size. 

Subthalamic vegion.— The. various nuclei, such as the corpus: Luysii, 
red nucleus, substantia nigra, tuber cinereum, and the nuclei in the 
neighbourhood of the third ventricle were normal, and no changes were 
seen in the vessels or neuroglial cells. 

Brain-stem.—The nüclei of the cranial nerves were normal with 
the exception of the third nerve nucleus, a few cells of which showed ` 
some variation in their staining" qualities but no definite evidence of 
chromatolysis. No intracellular lipoid material was seen. The vessels 
and meninges throughout ‘the brain-stem were free from any cellular 
infiltration, except, at the junction ‘of the medulla and pons, where a 
small vessel showed’ a discrete perivascular lymphocytosis. Mucoid 
degeneration was present. (AROARO the white matter of the brain- 
stem, TE 

Spinal cord.—As the changes about to be described were similar in 
all parts of the cord, the follówing «description of those present in the 
cervical region is applicable £o other parts of the cord. The anterior 
horn cells were normal. The vessels showed well-marked perivascular 
infiltration with round cells:: This was & striking feature in the majority 
of the sections examined, four to six rings of cells being commonly seen. 
The cells were sometimes arranged in, the form of a cuff, similar to that 
seen: in epidemic, encephalitis. "The majority of the cells were 
lymphocytes of medium size; their nuclei, containing a number of 
chromatin dots, stained well with hematoxylin. The nuclei varied in 
shape, some being rounded, others oval. Other cells present were small 
lymphocytes with a more deeply-staining nucleus, and hyaline endo- 
thelial cells with a large oval nucleus. Plasma cells were scarce. -The 
perivascular infiltration was most marked “near the postero-median 
fissure and in the region of the.posterior root entry zone. In one or 
two sections cufing was seen around a vessel in the anterior horn. 


` 
$ H 





Fic. 1.—Section through mid-dorsa] region of the cord, 
showing perivascular infiltration around a vessel in the 
antero- median fissure. Hematoxylin and eosin. x 60. 





Fic. 2.—A section from the cervical enlargement, Fic. 3.—Numerous mucocytes in the white | 
showing details of the perivascular infiltration. Hæma- matter of the spinal cord. Hematoxylin and van 
toxylin and eosin. x 480. Gieson. x 50. 


To illustrate Dr. Douglas McAlpine's paper. 
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Recent hemorrhages into the grey matter of the anterior horns were 
observed in several sections, being absent from the brain-stem and brain 
itself. There was a slight but definite increase of neuroglial cells, 
chiefly around the anterior horns and posterior root entry zone. The 
meninges were normal except for deposits of mucoid material beneath 
them. Incelloidin sections small and large mucocytes were numerous 
throughout the length of the cord. 

Weigert-Pal sections showed no tract degenerations and were normal, 
except for a riddled appearance due to the mucocytes. 17 


Mucoid Degeneration. 


As deposits of mucin were extremely numerous, their character and 
disposition will be considered in more detail. In sections stained by 
the method of Nissl, espécially when thionin blue was used, rounded or 
irregularly-shaped areas staining a faint pink colour were seen in the 
white matter. These areas were stained a bright blue colour with hema- 
toxylin. The appearances in Weigert-Pal sections have already 
been described: The nature of this degeneration was made clear 
by staining sections with Mayer's mucicarmine, which gave a bright 
pink colour to the areas. This stain has been described as specific for 
mucin. Ss 

In a section through the’ cortex and ‘adjacent subcortical white 
matter, the process was observed to be intense in the white matter. 
The vessels of the cortex itself were in many places surrounded by 
mucin. A diffuse infiltration of the meninges was observed in many 
places, and the process tended to invade the adjacent cortex. The 
general appearance of the degeneration in this region suggested that 
mucin was transported to the surface of the brain from the subcortical 
white matter through the agency of the perivascular lymphatics. The 
nuclei of the basal ganglia were relatively free, but vessels here and there 
contained mucin in their perivascular spaces. The internal capsule 
showed & great quantity of mucin scattered about in areas of varying 
size. Throughout the brain-stem the process was generalized, 
affecting chiefly the white matter. The degeneration in most places 
was at an early stage, the areas being comparatively small in size. 
The process extended up to the meninges and under the ependyma. 
The-cortex of the cerebellum was unaffected, but in its white matter 
and the dentate nucleus the process was more marked than in the brain- 
stem' or basal ganglia. In the spinal cord the degeneration was 
particularly intense. It was practicaily confined to the white matter 
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The areas varied considerably in size, some being quite large, due to 
fusion of several adjacent mucocytes. The mucoid material also tended 
to collect along the entering posterior root fibres. 

Summary of Histological Findings. 

The various visceral and endocrine organs were normal, with the 
exception of the thymus gland which was markedly hypertrophied. No 
lymphorrhages were observed in the muscles examined. The cerebral 
cortex, subcortical white matter and basal ganglia were normal apart 
from extensive mucocytic degeneration, which especially involved the 
white matter. 'lhe various motor nuclei in the brain-stem were 
unaltered except that afew of the cells of each third nucleus showed 
slight changes. The vessels were normal. Mucocytic degeneration 
was present. Many of the vessels of the spinal cord were markedly 
infiltrated with round cells. There was a slight degree of gliosis, 
especially around the anterior horns. The motor cells were normal at 
all levels. Mucocytes were more numerous in the cord than elsewhere. 
The meninges were normal. 


THE SIGNIFICANCE OF Mocoovri0 DEGENERATION. 


Reference has been made to areas of mucoid degeneration. A 
review of the literature shows that this morbid change has attracted 
but little attention until quite recently. Buscaino [6], in studying brains 
from some cases of dementia prsecox, found “grape-like areas" of 
disintegration in the white matter. He considered that these were the 
result of a true process of disintegration due to a lesion of the nerve 
fibres and neuroglial cells. Subsequently other workers on this subject 
found these ''grape-like bodies’’ in & variety of pathological and even 
normal brains. It was shown that this form of degeneration was not 
apparent in frozen sections but only in those previously treated with 
alcohol or nitric aleohol. On this account Salustri [21], Ansalone [1], 
S. d'Antona [2]; and others considered that they were artefacts. 
Lhermitte and Radovici [14], in cases of epidemic encephalitis, observed 
rounded areas with clear-cut edges, which stained red by the method 
of Casamajor, and violet-red by the method of Bonfiglio. The process 
was most marked in the white matter of the brain and spinal cord. It 
was sometimes observed in neuroglial cells, but more often it was extra- 
cellular and closely connected to the myelin sheaths. Grynfeltt [11], 
using Mayer’s mucicarmine, was the first to recognize the nature of the 
degeneration and its origin in the interfascicular glial cells. He intro- 
duced the word '' mucocyte ” to indicate the cellular origin and chemical 
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GE of this form | of degeneriticn. His es was based on the 
examination of d brain of an old-man, | but he: gave no details as to the 
nature’ of the disease from which the man suffered. Lhermitte, Kraus 
and Bertillon [15] ‘described fully «the, staining. reactions of these 

‘ mucin- like bodies,” which they: observed i in & case of post- -encephalitic 
Parkinsonism, but denied their cellular origin. 

Greenfield [9] observed the formation of mucin or mucinoid droplets 
in the bodies of interfascicular glial cells in epidemic encephalitis. He 
considered that the change may. take place early, as he had oksérved it 
on the twenty-fourth day of the disease. Pélissier [20] studied this 
process in great detail in a case of chronic encephalitis. He described 
the distribution of mucocytes im the white matter throughout the brain, | 
and: stated that their presence in the grey matter can: ‘be explained by a 
migration of the mucocytes from the white matter. He also found 
mucoid material under the ependyma. He, described in detail the 
formation of micocytes from’ interfascicular glial cells. 

Bailey and Schaltenbrand. [8] observed this type of degeneration ina 
case of Schilder’s disease. They! adopted the term “‘mucocyte” as used by 
Grynfeltt and Pélissier, and proved that the interfascicular cells referred 
to by these authors are oligodendroglial cells. Grynfeltt and Pélissier 
showed that the mucin, formed for the most part in the white matter, 
found its way towards the surface of the. brain on the one hand, and 
towards the ventricular cavities on the other: This migration appeared 
to be carried out ‘through the agency of the perivascular lymphatic 
spaces. 

. Pagès, Bénoit and Pélissier [18] have deduced from these findings 
. the possibility of mucin appearing. in the cerebro-spinal fluid in certain 

diseases. The method which they used for the detection of this sub- 
stance in the fluid is that of Derrien, the details of which are described 
in their paper. They have searched for mucin in 130 cases. In fifteen 
cases in, which the fluid’ was withdrawn during spinal angsthesia for 
various operations, no mucin was found. It was present, however, in a 
variety of organic neurological conditions, such as cerebral arterio- 
sclerosis, epilepsy, . dementia precox and uræmia.- It occurred most 
frequently in cases ‘of chronic’ epidemic encephalitis. 

‘Ferraro [8], in & recent critical review of the subject, based on his 
own work-and that of others, came. to the following conclusions :— 

- (1) The = grape-like- body '" of Buscaino and the mucooyte of 
Gryatelt ànd Pélissier are identical. 

(2) DUE absence from frozen sections does ni necessarily imply an 
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atolai, since the action of alcohdl may ‘reveal a form of lesion! otherwise 


not apparent. . l Uode. de OS de NX [ 
(8) The relationship E cute swelling! of ds CN 
i ind the formation of mucocytes has‘not, in his opinion, ‘been satisfactorily ` 


MC deniónstráted: The’ absencé of striking changes in' the nuclei i in the 
a ared! of degeneration is & point’ Against ihe origin pt thucocytes from 
‘degenerated neuroglial. cells, oC CNET S Y: $a E 
ee have ‘attempted to repeat ‘certain of Ferraro’: 8 “experiments, but 
PP without” any convincing ' results. "The following ‘are my conclusions, 
; tentatively given: Di Sniall. rounded. ‘areas of mucin are. present in 
frozen 88, "well BO) celloidin sections of a laige. number of. pathological 
. conditions. No, controls.. , with", normal. material, have ‘been’ made. 
(2) In 'formalir- -fixed material, which has been passed. through 
celloidin, nunierous. irrégularly- -shaped ATCAS corresponding, to the large 
mucocytes .of "Grynfeltt and , Pélissier have. been found in the case of. 
>. myasthenia’ gravis described. in the presént paper and in’ two cases of 


chronic'epidemic encephalitis, These large mucocytes were absént from ` 


frozen sections -both before . and ‘after dreatment with alcohol for 

twenty-four’ hours., No: attempt was Tnade. io determine the mòde of 

formation ‘or the ‘origin. of the small mucocytes, or the -relationship 

between these/and the Jarge mucocytes of Grynfeltt and Pélissier. It 

seems “obvious, howeyer, that whatever’ ‘their origin ihe presence ‘of’ small 

mucocytes, owing to their. frequency i in morbid conditions of the brain 

and ‘cord, is of. lile importance. On the other hand, the làrge mucocytes 

are in my experience mich rarer, and may ultimately piove to be en 
considerable pathological interest. ` qoe ee. e 

‘Myasthenia gravis 18 & disease whose ider? 18 at present unknown. 


"8 


No attempt will, be. made , here 'to discuss the various pathological : 


and biochemical theories that.have been put’: ‘torward from time to time to 


V 


| explain, the curious , phenomena, so characteristic of the disease. Aii | 


excellent summary of: ‘our present knowledge of the subject will be found. 
in a recent papér by, Ké&chner and Strauss (16]. The most constant. 
pathological changes" are collections of small round cells, resembling 
' lymphocytes, in muscles, shd certain, "visceral organs, to which 
` Buzzard [7] gaye'the name of. i; lymphorrliages,"' and an enlargement. of. 
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- tumour, usually. benign. These two findings exist in about half the — 
.reported cases, although hot" always in association. According; ito the 
pany accounts, of the disease, changes i in the céntral nervous system | 
; gre rare. À numbér of different observers have, noted i varying degrees. Or 
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ihe thymus gland; which i iB hypertrophied. or in some cases the seat of & S 
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 lironiatolgis i in TM ‘anterior bun cells ót the. eord. "Dossard, in one 
of his. cases, found EF few small collections of, lymphocytes in-the posterior 
' root ganglia. Mandelbaum and.’ Geller: T1], described a lymphocytic 
infiltration : around capillaries in the grey : matter near the tenth nerve 
nucleus ‘and | ventral to the olivary body in one.case. Barrdda [4] laid 
emphasis’ on. the presence of lipoid granules i in the cells, especially of the 
thalamus and third nerve nucleus. : Similar collectiong of lipoid 
“material, however, are not uncoinmon in other pathological conditions. 
hos The abòve' findings i in: the. nérvous system show no uniformity and are so 
relatively Scarce that’ they ' can, I. think, be ‘safely Berceureee in 
pun the IDE Y of the disease. 
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^ MYASTHENIA GRAVIS, AS A POSSIBLE piace TO: ‘Ermamo 
PEE HE EN T > S ENCEPHALITIS. Re 3 RUN 
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Such marked inflarhmatory and ‘other changes i in the spinal cord and 
brain as were present in this ‘case suggest the’ possibility of an occa- 
sional ‘relationship between epidemic encephalitis and myasthenia gravis. 
‘The association between these two conditions has been the subject of & 
few recent ‘papers, and the ease. ‘reports will nów be considered in ‘detail. 

Grossman [10], in a paper entitled’ ‘Epidemic Encephalitis simulat- 

 ing'Myasthenia Gravis," seems to have been the first person to draw 
attention to'the possibility of this’ association. ` He described three cases 
in which the main symptoms and signs were, '"* sudden appearance of 
` diplopia with ptosis and varying degrees: of ' ophthalmoplegia, dysarthria 
and dysphagia, an easily induced fatiguability of the limbs, and later 
the: development of paresis and wasting, especially, of the proximal 
, musculature of the,upper limbs. ` Twor cases showéd. early bladder 
involvement &nd:& doubtful plantar response, whilst one case exhibited ` 


i onset of the illness, the lack of variation i in the degree df muscular weak- | 
| ness, the. absence of & myasthenic electrical reaction and the persistent 
Ce ophthalmoplegia, aa points: against the diagnosis of a primary myasthenia, 
 grayis,. On the other hand, the vesical disturbance and the doubtful 
plantar ‘response, in two of the: cases . suggested epidemic encephalitis. 
Tri one case ‘that came to “autopsy. there | was marked congestion of the 
, vessels, im the medulla with lesions of subacute inflummatory nature 


EL ‘such’ B8 - -perivascular lymphocytosis and” ie SEH most 


| intense’ in the mid-brain. 
-Sarbo: [22] cite8 the case of a: mala tied. 82, who had an attack of 


i 


e epidemic encephalitis i in 1 1920. Ella facial Pea with lethargy 
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. lasting five weeks: ; Were: the prineipal signs." Steen E devéloped:; 


a rapid fatiguability of all his :musculature..: : This was obvious "during: 


every movement, but. disappeared: if he lay down. The myasthenic | 


electrical reaction ` was ‘obtained on more than one occasion. No mention. 
‘is made:ot: the presence or. absence of Parkinsonism. Paulian. [19] 
describes &, case ‘occurring in, 8. female, aged 29.. In December, 1921," 
ghe- was taken ill with fever and somnolence which lasted two months. 
‘This was: succeeded , by muscular weakness and intermittent diplopia, 
, difficulty in walking, chewing. and. swallowing. Food. regurgitated 
. through her nose.' `The myasthenic electrical. reaction was obtained. 
She presented. the classical picture of--myasthenia- gravis; and this - 
diagnosis, was confirmed by Several noted neurologists. ‘She imprpved | 
for a time, but, whilst abroad, ghé : contracted pneumonia and died: 
The authors consider that the diplopia and. somnolence ‘at the onset- 
pointed to an attack of epidemic encephalitis. E PIN 


t 2 


Wimmer and Vedmand [28] report Loo cages. The first WEB. shut : 


of a.male, aged 42, who Was taken.ill in October, 1918, with fever ‘and 
EECH ‘There "Were no ocülar.or other symptoms. The condition 
; lasted for about three weeks: Within. the. next few months he noticed . 
muscular faliguability, "násal speech and dysphagia, followed by a falling | 
óf the lower jaw, which he was forced to support with, his hand. - In: 
"September, 1919; the speech became nearly unintelligible, after reading 


in & loud, voice for | one minute. : ‘The myasthenic electrical: ‘reaction Was, ' 


positiye. ‘In 1920, „Weakness in ‘the arms was noted. ‘He continued. dé - 


work up: till ‘August, 1925, when he’ was: compelled. Lë: enter hospital E 


again. - He showed .atony and weakness, of ‘the’ facial musculature; and . 
‘especially of the orbicülaris oculi, with diplopia due. to weakness.of the 
left’ external rectus. "There Was atrophy of ‘the masseters and tongue; 


the latter could, not be protruded. - Speech was indistinct and-at'times,. 


incomprehensible There was a slight generalized wasting of the muscu- 
. laturé of Ehe limbs with a reduction ih power... The faradic and galvanic 
electrical responses were lost’ in the masseters and temporal “muscles, 


bot. ob myasthenic ‘reaction: could. now v be. obtained. During ae the l 


- 
~ s , - 4 d 4 A 


patient improved. ^ '. SS 

Thé second case was that of a- oeh, aged 40, "who was 5 taken ili» 
, with diplopia, mysctilar: ‘fatigue’ and bulbar symptonis. ` Somnolence” 
. and fever were absent. He ‘improved, and continued at his work until ` 
August, 1924; when he: noticed that his voice, became weak after talking | 
for a time, except in the morning. On examination he showed diplopia, : 
, inability to whistle, with marked .weakneas of the cireumoral muscles. 
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"There. was no “paresis! T the vocal eae "ur after reading Steis for 
pbout ‘twerity-minutes his. speech . became: unintelligible. ' Dysphagia 
was ‘also--present.: Moto powér-in Ehe ~liñbs was ‘practically unim- . 
-- paired; but- fatigue ‘could be easily induced. ‘The deep reflexes were 
active. and the ‘plantar, responses flexor’ in type. There was no myas- 
thenie ‘electrical reaction. The cerebro- -spinal fluid was normal, During 
the next two years there were relapses and reniissions in his condition, 
` but i in 1926 he was practically well except for an undue fatiguability of 
his voice. ‘The authors base their diagnosis ‘of epidemic encephalitis in | 
the first cabe op the initial somnolence and fever. From their descrip- 
tion of the: Cases it would: seem possible that-in the first case there was 


an agtack of. epidemic encephalitis., In the second case there i is nothing 
l incdmpatible with a diagnosis of myasthenia gravis per se. 


Guillain, Alajou&nine and Kalt [12] describe the cise of a male, 
aged 57, who in, January, 1995, developed diplopia, which at first was* 
persistent, but later became transitory, appearing especially towards the 
evening or? after fatigue. In Oc ober, 1925, .variable ptosis, - worse 
` always towards. the. evening, ;pains in the lumbo-sacral region and 
fatigue i in walking were noticed. : Towards the end of & meal mastica- 
tion”: became. difficult, and there was’ a certain degree of dysarthria 
present... He had bilateral ptosis, paresis of the right external rectus 
and, weakness of the masseters. . Motor power in the limbs was normal 
‘except for a rapid fatiguability. The myasthenic electrical reaction was 
absent: In addition, the patient. showed: signs of & slight.. unilateral 
' Parkinsonism. - The second case was bat of a male, ‘aged 18, who was 
‘taken ill in December, 19922, "with .diplopia, bilateral _ ptosis and somno- 
‘lence, which lasted. three weeks.' During the: ‘following months various 
myasthenic symptoms developed, such. as an abnormal fatiguability of 
` the. litobs and masticatory 3 muscles. There is no further note as to the 
outcome of this case... These authors conclude that in chronic encepha- 
ditis. muscular weakness, -may ‘develop, sometimes isolated, sometimes 
more or. less generalized, appearing on or, accentuated by muscular effort 


Í which closely resembles: that seen in myasthenia gravis. Only'& careful 


A 


‘examination of muscular tonus and ‘the absence of a myasthenic electri- 
cal reaction permit a; differentiation between the two conditions. 

. Lieenhardt, Reyerdiget and~Gondard: [13] report the case of a boy 
of 13"in whom Argyll- ‘Robertson. pupils, ocular palsies, and double 
extensor plantar responses and rapid, fatiguability of the muscles were 
noted. :-"T'his case need not be consideréd on account. of ‘its general lack 
of. resemblance to ¢ one’ of myasthenia gravis. 
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"Të few. casos can be. roughly: divided nto two: groups: à. ett 
bu in | which the odbürrence: ‘of a previous attack of. epiderhioiéncepha- R ! 
litis is problematical ; i (2). those: in. which there. is little doubt: that the, 
praed had. an, attack, of. ‘epidemic . encephalitis, ` ‘but. in which . tid. 
condition:that followed lacked Several of the ttue myasthenic phenometia: ` 
i The cases described by 3 Wimmer and Vedinand, and, Paulian, would. 
"Seem. bo fall into. thie first. group, whilst thé: remairidei correspond. to” 

A ‘the setond Group : Three pu arise from a consideration: of. these. 

| v j P Somé of. the ‘authors: lay stress: on mascula; atrophy £ as indica: | 

son tiye ot án. 'undérlying encephaliti¢ ‘infection; but i in view of, Abel Zerëtkag | 
“inns abrophy,is; by no means. ratte’ in. irue “myasthenia gravis; Vit is. 
obvious ‘that i in this, connection this sign should not be ‘relied upon. ,- ege 

CH In the majority of t the case, “reports, no mention’ ia miade of the 
, présence. or absence of paresis. of the facial anuseulafuré. Wimmer ‘and d 

K ` Vedmand’ 8 first [I ig an exception. It, is well. recognized, that: somé 
degree, of facial paresis’ is "bann in the course of myasthenia gravis, ‘the p 
- orbicularis oculi being most frequently. affected, and therefore an intact : 

. facial. mustulatare would be evidence tending, to contradict the: diagnosis. ! 
of myasthenia gravis. SE | S Uu FE uas 

(3) ‘Most: of the. authors day SEN at e88 on: the presence ‘or. 
^ absence’ of. the myasthenic, electrical reaction... iret’ described’ by- Jolly: .- 
Bes its ] presence is further. diagnostic proof, its átisence certainly... 

; docs: not militate against this; diagnosis. ji DONC yc ge ga 
b ' «Tp reviewing ‘the ‘above cases it. is evident Gei although there ára 
« some grounds for occasionally associating myasthénia gravis and épidémio 
: encephalitis, pene ovidenge is, at. present Jacking’ in 'aupportzofi ` 
" this, . u foa qux T ccpit deos qe PEN 
oe, EH ‘Grossman’ e second C886, which | came: to autopsy, the, eliniesl 


E resemblance io myasthenia gravis, ‘was very slight, the bulbar, éymptoing + T 
‘being. ‘terminal.; oe SE d 3 ‘ e 


f E s 


~ 


No. case in the literature’ ja Beeb, i ud ih which there dE y 
inflamiiatory lesions mainly confined to the, cord, and a clinical picture: 


ae A Gt 


, resembling myasthenia . gravis . sëch se. verte 'found -in the present: . 
_ case, The nearést ‘approach, to nek a. case, is one: described" by van. 


H 


pele E e T SR GEN 
UA male; aged 35, in » Dacdinbet igos, P TAE dysiiltia: | 

Paras the evening or after much fatigue ; this was accompatiied by o 

_ feeling’ of constriction: in the throat. Four ‘weeks - EC thse aymptonis, ` 
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: had become aggravated, and, eier of. ‘the longue we were now diff . 


‘cult,’ ; There was also dy&phagia, “éspecially wit. liquids. „The patient 
also, noticed. à difficulty i in: holding up his ‘head; and he, became subject 


, 


“to attacks of dyspnea’ : Wen ‘examined jn January, 1996, he showed 


definite ` atrophy „and swealciiéag of ‘the ‘circumoral muscles,. tongue, 
masticatory , muscles; and thoge. of. „the neck. There was’no fibrillary 
| tremor, except in the tongue. e "Thé palatal reflex ‘was présent. Speech 
"was ‘bulbar’ in type dnd: dysphagia was marked.. The eyes were, .yormal. 
No ‘weakness of the‘ limbs or alteration i In. the reflexes could bé detected. 
‘There’ was ho “sensory loss on the face or limbs. Between January 1 


and February. 26, the condition gradually progressed, ‘especially with 


regard: to swallowing, speech and, mastication. Paresis of the right 
arm déveloped; chiefly. affecting thé: muscles of the hand, which showed 
commenoing , atrophy.” The facial muscles in. toto Were now affected, 
V and the citcumoral, muscles were’ bó, weak that food' was retained in the 


| weakness of the tongue and, rhuscles. of, the. tace were noted’ The 


‘speech was unintelligible. The hands presented: the. picture: ‘Seen-in the ' 


- Aran-Düchenne type’. of atrophy., "Ihe deep reflexes were absent in the 
pU arm. ‘and; feebly present in the left. Walking was still possible, 
and, the deep reflexes were conserved with ‘normal plantar flexion, 

Death took place. on ‘April 17, five months from the onset. The mam 
histological, findings | were’: (1) Phe’ third nerve nucleus. was, normal. 

There Was’ ‘slight perivascular cuffing in the mid, brain. (2y In the pons 
, many of. the capillaries. were congested. (8 Tn the dorsal ‘portion of 
the medulla small neuroglial nodules. were present i in the neighbourhood 
_ of vessels. Perivascular lymphocytosis was: present beneath the floor of 
the: fourth ventricle. The ‘twelfth nucleus? Roller's nucleus, the ventral 
. niclens’ of’ the seventh, and dorsal nucleus -of the tenth’ nerve showed 
chromatolytic. changes of varying | severity. In the ord, especially in 


the cervical: region, the vessels of the white matter Were infiltrated with : 


.lyrnphoéytes and plasma cells to a marked degree. The anterior horn 
cells: were diminished in’ number ` some of: ‘them, showed chromatolytic 


‘changes. ` Weigert- Pál sections were’ normal: | In the dorsal and lümbar: `` 


l ‘regions ‘of the cord the vascular légions were less intense than at a higher 
: level; and, the tnotor'cells were for the ‘most part normal. The author 
points out that the ‘pathological. findings definitely exclude the diagnosis 
, - of, an ordinary. bülbar. palsy, with progression ‘of the disease caudally. 
| He contrasts the localization of the inflammatory. lesions in the cervical 
cord with the: definite nuclear, "changes in the medulla. He describes 
ariother gek case in. ‘which dèath. had" not occurred. | 


| mouth with difficulty. When examined on March 2, gross atrophy and . 
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^ta), Clinical. —The cliniesl “picture ang course of ihe disease i im tha 


p case were considered, typical ‘of myasthenia gravis „during the.: ^ vr 


| life of the patient:, The cage, was, seen by: several of my colleagues from. 
the. point: ‘of view of treatment, ‘and this diagnosis was always confirmed. 


E 


* The question of & “possible antecedent: attack df: epidemic: encephalitis t 


` WAS considered in the first instance; but ho ‘distinctive symptoms sug-' . 
 gesting ihe acute phase: of this disease: ‘could ‘be elicited. The .histo- | ; 
logica “findings i in. the cord seemed to- throw: doubt. onthe validity‘ of 
the ' diagnosis, “and” therefore the ‘possible relationship of the, case' to - 

' epidemic ‘encephalitis: came to: be considered.. As we have seen, the- 
clinical evidence for a myasthenic type of, epidemic encephalitis is’ got 
very convincing, but. at the same time one or two of the published cases ` 


are suggestive i in this connection. pea i epidemic encephalitis, does ‘actually’ 


£ 


produce i in some cases A picture: of myasthenia gravis, oné would. have ` 
expected an increase in the number ‘of cases.of this, disease: As far as 
_I am aware, there i8 ,nOo' published evidence in support of. this’ view. 
Turning | to the pathological side of the question; what interprétation can 
be placed on the inflammatory ‘changes in ‘the spinal cord ? -Assuming 
. for the’ nioment that’ these may bé due to ‘epidemic. encephalitis, let: us Q2! 
éonsider the clinical symptoms’ which may result from involvement ob s 
“the spinal ‘cord in this disease as proved at autopsy., In the - first place, E 
. in those cases where, the changes. are. widespread, . affecting both brain‘. 
and: spinal cord, "there mine bé no Symptoms. indicating ` & -downward ~: 
spread of the disease. - ‘In other: ease, myoclonic. movements -and root " SC 
X peins are the. expression of the: cord’ lesions, and, these symptoms: may - 
constitute the greater part “of the clinical picture: . JIn' a'much smaller’ 
- group. aré found those cases ih ‘which shistologically t the disease has been 
practically confined to the cord,’ and i in à which, the clinical picture i is that” 
of & myelitis or neuronitis. ` E - d 
at Tt is evident then that the presents case rey from the int of 
view’ of epidemic encephalitis does not fall into Jus previously described . Se 
clinico- pathological group. T gf 2 ps 
|» *'(b) Pathological. — Marked: DE in is muscles and viscera were . 
“conspicuous by their absence, except in ‘the case of the: thymus: gland 
- which showed hypertrophy. .'If the: ‘changes in the central nervous. ; 
system. are to be'&ccorded an important rólé-in considering: the: patho- - - 
_ genesis of the present casd, then, the hypertrophy of the thymus gland... 
- must: be considered of little account. ‘Buzzard found lymphorrhages: in; iet 
all five cases of ‘myasthenia gravis which he. examined. "Their absence" 
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n~ dn the; beten case e suggests: the. possibility hät v we are: » dealing with & 


type of. myasthenia. gravis which, differs’ from: the classical- form. The 


. Ys 
x. “importance: of & cateful examination of, “the ‘muscles and. viscera for 


k 


lymphorthages , was ‘emphasized. by ‘Buzzard ; ‘this’ was recognized ‘at 


Tu an. early stage of the investigation of this, case and the portions of 


muscles were. in most instances cut in serialisection. 


x "When we come: bo consider the changes’ in the cord, the- first point 


' to be decided is the nature.of. the perivascular lymphocytosis, - Is this 
' - comparable’ with lymphérrhagie i invasion of muscles and visceral organs? 
The presende, however, of other types of cells besides lymphocytes, such 

a&'endóthelial and plasma. cells, accompanied ‘by over reaction of the 
dedil definitely points to an inflammatory process. Comparison of 
the sections with those from eases'of subacute encephalitis showed that 
there. was little differerice between the character of the cells around the 
vessels. The significance of ‘mucoéytic’ degeneration which was such a 
marked feature, not only in the cord but in the brain, bas already been 
alluded ‘to. As far as the. evidence: | provided ` by the literature goes, 
chronic epidemic encephalitis shows this form of. degeneration more 


markedly than any other disease, In this connection 1b may be stated 


' that. the prócess was greater in this ‘case of myasthenia gravis than in 
"any. of the cases of chronic epidemio encephalitis: which were examined.” 


. Van Bogaert’ 8 Case, réferred to earlier in this. paper, closely resembles 


UN 4 


v 


E gravis and epidemic a is considered, 
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the present one, both clinically, and pathologically, except with regard 
-to the inuscular atrophy and the chromatolytic changes in-the nuclei of 
the seventh, tenth and twelfth cranial nérves, and in the anterior horn 
“cells of ‘the cervical ‘cord. These pone which seem interdependent, 
were absent from my case. 2i Se? 

SC"? Finally, a study of this case from a Ste has tesa me to the 
pc that there'is a form of myasthenia gravis indistinguishable 


» E “clinically from -the classical type of this" disease, associated with 


- inflammatory changes i in the cord, ‘which may have. a causal relationship. | 
^I am indebted to Dr. J. G. Greenfield for several of the references. 
, dealing with the subject of muooeytio degeneration, : j 
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^) rm of myasthenia gravis is described in nc inflammatory ' 
“changes, in the spinal cord. with: widespread, maucocytic degeneration 
were, found. ie m ong X "MENS 

- 27 The possibility’ ot an ocasional relationship between myasthenia 
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(3) It is concluded from a study of the case that there is a form of 
myasthenia gravis associated with inflammatory changes in the central 
nervous system, the cause of which i is at present problematical. - 7 ae ws 
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CHAPTER I. —INTRODUOTION, 
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S o scant’ attention has been paid bo: the, occurrence of | 
_ Parkinsonism among the syndromes of cerebro-vascular disease. It is 
the object: of this paper.to emphasize the importance of this syndrome 
"ag being, One of the most frequent objective manifestations of a protean 
disease. By ‘the term Parkinsonism is here understood a condition: of 
~ general rigidity of non-:pyrgmidal type, with weakness and. slowness of 
E ‘movement—in fact, B symptomatic variety of ' paralysis agitans such as 
'„ one associates with’ disorder of the pallidal system. ‘As we shall see; 
Sp -called *' neostriatal manifestations " of-the nature of athétosis, tremor, 
jojo chorea play little or no part in this variety of Parkinsonism. d 
Ss „Iti is, not essential; nor indeed 4 js it usual, to find the Parkinsonian 
i ‘syndrome in its entirety in cerebral arteriosclerosis. Incomplete forms 
- are more common ; thus one patient may show a generalized rigidity, 
another’ a poverty of spontaneous movement, and another a mask- like 
5 faéies op bradykinesis. ‘Cerebral arteriosclerosis is, however, a pro- 
ou gressive malady and ihe clinical picture may: change rapidly so that 
various ‘incomplete forms often merge into’ an identical state of complete 
, Parkinagniem, , o | i 
* Thé: ithportance-of this syndrome becomes, evident when it is shown 
E tike part‘in syndromes as diffuse ‘as Marie’ s “ état lacunaire,” pseudo- 
> bulbar palsy, cerebral meiopragia (Claude and Cuel [15]),.“ arterio- 
` ‘skderotisehe Muskelstarro n: ` (Foerstet fasp, ànd many of the organic 


1 Work ‘aired dei al Ra National. Hospital Queen Square, with the assistance of the 
` Medical Kee ee i 
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| Psychoses, -Parkinsonism of greater | or s dogniee; may bà Yegardei R8 ` 

a common multiple, participating in syndromes of the utmost: diversity. 
The relationship: ‘between arteriosclerotic Parkinsonism and “‘ senile "' 

r “idiopathic,” ‘paralysis. agitans, is not: easy to define, but there are’ 

aan clinical and pathological points ‘Of differentiation : between them, . 
a8 there. are between the; idiopathic : and, post-encéphalitic. varieties. ` A j 
study of the literature: and & wide experience ‘of cerebral arteriosclerosis: of |: 
all types make it. obvious that many Gases of symptomatic Patkinsonism i 

, would*&t, first sight be relegated tothe ^ idiopathic ”. group, and, 

gecoridly,, seem to indicate that there i i8 nO shárp distinction between the. 

80- -called ' idiopathic and symptomatic types. ‘The more detailed the 

- clinical: examination’ and the. closer the. study. of -the disease ‘the 

narrower becomes the category of “idiopathic " paralysis. agitans.. . . 
The trend of, modern thought is ‘to “regard Parkinsonism aa" a 

syndrome rather than as.a.disease; such was the opinion of 'Souques. [90. 

in 1921, when he said: “$ “Paralysis agitans or Parkinson's disease is not 

in my opinion’a disease-entity.- I picture it as a syndrome common, EN 

“different causes acting upon the same part of the brain. "The ini- ^ 

` portant factor is not,so much the nature of the cause as its site—not: SO 

..much- the variety of- the lesion: as its topography."- Again, . Foix and’: 

— Nicolesco [25] adopt the‘ same standpoint : P “ There &re no absolute, y - 

; frontiers-- between ' "Parkinson's .disease—so- called—and the pseudo- : 
bulbar Parkinsonism of the aged. "There is no doubt in our: mind that... 
we will more "and more placé into their true category (i.e. Parkinsonism) 
certain symptoms ‘of that type often met with in the “aged. ET" Saa Ka 
. Foerster’ 8 description of. &rteriosclérotic rigidity: appeared in 1909, 
and it.is obvious from his cléar' account that he was describing b. 
variety of ‘hypertonus which ‘falfils many of the requirements ' of ` 
so-called extrapyramidal’ rigidity. ‘Other factors, are present, however, 
which contribute to the state of incréased tonus,’ but the basis is à, 
pallidal type of rigidity. Foerster remarks on the close | analogy. with" 

! paralysis agitans, and suggests ‘the possibility. of an identical, location of. 
the disease. In the absence;. however. of &'sure anatomical basis, he’ 
writes. in his concluding’ paragraph; "I must content myself. for the 22 
present with PORE this- particular diséase- -picture 88. ‘arteriosclerotic i 
rigidity.” ° = ^ na : l ` a 
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Although ‘the arterioeslerotic varieties of Parkinsonism have - hot 

réceivéd widespread.recognition, the symptomatic ‘varieties résulting from . 

' vascular disease of syphilitic nature are well known.  Mesencephaitis . 
‘syphilitic (of Kinnier WR and Cobb) i is an SSES ee? d 
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| The conception of a pallida] type: of , Guterres is, faamiline do 
= continental: writers, but ir% this ` country . it. is “scarcely ever specifically 
"mentioned, although. possibly’ a matter of common experience. James 
` [43] has described: many’ of the -Parkinsonian symptoms which occur 
> in the late stages. of severe cerebral arterióscletosis, and he quotes Mott 
l d as saying that cerebral, arteriosclerosis may be confused clinically with 
' the sequelee of encephalitis lethargica. The writings of CO. and-O. Vogt, 
^ Jakob, Steck, Lhermitte- and his collaborators (io' quote ot^ few) 


2 ~ ~ testify to. the continental recognition of pallidal syndromes op <arterio- 


4 


sclerotic origin. - ‘Souques. has classified the clinical DEES of Parkinsonism 
&sfolows:— ^: ^ E" a, T D 
(4). Prosenile - Or, senile Parkinsonian” syndromes : (a) typical; 
H gine agitatione ` © sine rigiditate. TP Ss ) 
(2) Juvenile Parkinsonian syndromes.’ -—- 
^ (8) Parkinsonian syndromes due to "n: lesions of the corpus 


^ 


atrlatdm. MM iu dy t P. *: j 
Gi Parkinsonian’ syndromes dng £o: macroscopic focal lesions (e. gs - 
lacunes). LN E SE AS 


(5) jm Parkin&onian syndromes. 
“The ‘varieties included by, Souques . in his” third ` and fourth 


i “categories ate those which come within the scope of this paper. 
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- Regarded from another: angle this paper is intended as a contribution 
to recent, studies, in psychiatry wherein, neürological features are studied 
cin. relationship to various psychoses.’ In association with. the clinical 


~ 


and pathological studies of striatal factors in dementia, preecox (Farran-: 


Ridge [23], Stoddart [93], Reiter [87), Wladyezko [105]), in a 


5 paralysis (Steck. [91]), in- manic-depressive. insanity (Urstein [96], i 
> "Alzheimer's ‘disease (Stief [92]), the problem of the involvement of ilie 


. basal ganglia i In 'senile and arteriosclerotic dementia merits attention. 
" d f d i ` +. 
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The yarieties of arterioscleroiic' Patkinsoniém do Hgts permit of a 


^ 
UM hi 


ae ‘sharply’ defined clinical classification: Such types as, exist merge one 


into another, „and in several instandes | the differences ‘are. in degree 


n "rather than in character. But for the sáke of clarity and convenience 


Erd description it ig ‘advisable to attempt, & classification. „The following 


> Ae varieties may; tbe-isolated :—  , 
` Type 1—chardeterized. by rigidity, del facies, and short-stepping 


a 3 i de 


+ 
men å OK 
~ * d D 4 - a NÉI ay’ e 
S- e 
" A A d x r 
D 
r ^ H 


4 * 
DN? < P D 
D $ 

S SE: ; t - f? i " Ya E S DCH wo: 1 n j i Arn fn e 

^ pp 3 f à * D 

H D D 2 

D r - t. D i - wr + + D vn F LH 
S H Iw id ‘ to. 4 a * a 7% D p 

' o a i g M LN D j KE 


26 .. a r4 ORIGINAL: ABmxpURS, Jan piii CASES P 
i : d ne Vë R w l n WE ! i (a 

E 1 EK 8 $2 NE le "Ne ei ` i TH E 
| Type 2, 88; in: ‘Bype ,1 L with. di "additidn: E »pagudo- albis iani . 
desintións (dysarthria, dysphagia; spontaneous laughter and: crying). ee E ` 


` ^ Tiwo: sub-types' can, be recognized (a), CASOS, "with. signs, of bech WW 


P 
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` disorder, (b) cages without: 'signg of pyramidal diBorder. |" "10 cos E d 
^ Typé 3 as ‘in Type 1, ‘but. x "C the ione of Zeg arid i incon: E 
_ tineneé of upine “atid fæces. x RI sr 
i "Pipe A ae iD , Type, 1, with signé of eat E büt sib at 
psetidocbulbar manifestations (= mixed, Byramidg-pallidal syndrome). a 
. Tue? as in Type’ “1, bat with. ihe superimposition: of cerebellar ` i 
"symptoms (= mixed pallido- cerébellat syndrome). m Sege T S 
: MIS ig bbvións- that, a certain amount of overlap i ie Janjycideble if the. di 
' above. ‘classification is adopted. "Thus i in Type’ 2° there’ may be | signs of ph 
. pyramidal disease; and i in une some died: of dementis and incon- 
ee may. be present.” a Puis NL " 
` The Biet type,’ Which; ‘may. ‘be regarded a8, fhe : niildest riet. ofe, 
> Baska, iĝi perhaps the ‘commonest. ` -Às & rule the &yndrome does , S 
. not cause mueh incapacity, héneé instances: sre encountered sogjálly: 
' rather than professionally: . “Frequently the only symptonis aré piper! p 
, ;pietic in: type and, the patient, ‘comes under observation for ‘headache, Oé 
E '" giddingss, defeot of memory, Or frequency of micturition. j Many of: the" 
| ` patientd described by ‘Marie fas. " lacunaires." come ‘into! this group. m 
|. Some: of the seyerer, examples would be included within, “Foerster B ‘des- s d 
` Gription, of arteriósclerotic rigidity. ' Collins [78] (1906) ‘refers to’ this i^^ 
; E typeyin. His . paper. on f'a definite variety. ‘of, terebro-vaséulur nd Ad A 
In hi$ series of 135 cages of arteriógolerosig this ‘particular syndrome was: Ss É 
`" present, thirteen: iimés. He algo, refers to & case reported by, Pickett [78]; x 
of a mari: of, OT: who had gradually become! “stiff all over " inthe course; oe 
«of two , years: ; There was no mental etiféeblement ; “sphincter ' control de 
was perfect ; but the Speech Wap. * “ mumbling.” s A particular. .Ca8Q had " 
" beeri described. by, Collins: [16] ,hiraself i in. ‘the. ‘previous, Year : "A wort! b . 
ps "of 50, gradually changed’ in. character ` ‘and: ,became pabject to frequent. d 
| . local epileptic spasms. confined to, one. hand. There. was no, paresis bat’ | 
SOR definite: absence of. elasticity, or, grace in her movements Mt her: 
. appearance and: attitude reminding one forGilily of Papkingon' d äise"? S ix 
um “There were no changes i in the reflexes: J EE à ER E " is 
E Weisen) E exemplifies thoi charnctstiatig features ‘of ithe first v 
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i 5. P, RE aged 66, came’ tò the: National Hospital (Dr: Walstie): beeauge "` 
` of. difficulty in ER For! two~and a half 5 years he had gradually, become, - 
; ` uncertáin on ms legs; and coniplairied of x tehideicy. to fall: ‘biickwards.<-, c, Be B 
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noticed also: ‘that ' he } ang becoming, slower. Mn oe Ha Examination 
' "Xévealed à ‘well- riourished;old man Ath, & & fixed ‘and: expressionless face. | His 
H aítifüdpi was statuesque’ and, there, Was an "obvious: poverty of: spontaneous 
E "V mavenient’; ' speech , was 9 Tittle’ iongtonous: ‘and not wall articulated. There 
was, no;psyohical: change, A gonéralized rigidity was noticdable i in the trunk. 
. and: extremities ;" muscular strehgth was good but: all” moveinents «were per- 
, Éo une, slowly, ` Tiemor. "was: not present. All: the tendon jerks ‘were brisk; 
~.+ ‘the plantar ‘¥esponsés were flexor i in type; no. clonus ` was obtainable. When 
~ -walking Ehe patient. held, himself stiffly, swung his arms awkwardly at the 
KÉ shoulders, and took very short shuffling ‘steps. Blood- pressure waseD18/105 ; 
WI radial arteries were thickened, ‘and the retinal arteries were tortuous and 


Wa indented the reine, ` The second aortic sound was ringing: d LN i 


CH ` ës, of the cases. “recorded by Idhérmiite. [54] and [55] and: by, 
Verger [97], belong to this clinical group.’ "Van Gehuchten' 8 case [34] 
] ",,wàs similat but differed in the. suddenness “of onset. In’ Signorelli’ 8 
patint, [89] there,’ ‘Was also 8 EES o me Ge ‘pharynx and 
` vocal cords... Kg i ! " i ; 
o "The: Sécond category ilicludes tliose M whe skow, besides the 
features, characteristic ọf Type: 1, ‘manifestations of a “ pseudo-bulbar ” 
xx nature,’ ` “The clinical, picture is in ‘fact:that of. a double hémiplegia, with 
. ` ror, Without B history of successive strokes, but with definite manifestations 
` of a ‘Parkinsonian nature. In a, proportion of: cases, probably in, the 
` majority! ‘the Parkinsonian, traits have | been masked by the more obvious 
» partic: Signs, and have consequently not been ‘directly emphasized. It 
ee is probable,. too, that’ in the past: some. of these. ‘patients ;have been 
E ^ regarded: SCH instances. ot “paralysis agitans with bulbar symptoms." 
(ef. ‘Ashley Mackintosh [69];J ariischewsky [44].)' |. | 
` "This group may “be further subdivided according as to whether sigris 
"ot pyramidal, disease are demonstrable or rot. In those cases which are 
2: . sometimes: ‘tersely ‘though inatcurately , termed “ ‘double hemiplegics," 
` Babinski yTEBpOnBes, ankle clonus,. and‘ signs of pyramidal spasticity 
- reveal a state of bilateral pyramidal disease. ' The majority of these have 
7 ted P'arkinsoninà s signs. Where a pseudo-bulbar syndrome exists with- 
m WÉI signs of. ‘pyfamidal affection; the Parkinsonian manifestations are 
TE "usually | more obvious: ` The, ‘onset | is usually gradual and there is 
E fredüently no history of. a stroke.’ “+ Typically, the patients in this 
M P show mo mental enfeeblement, though their emotivity may. give 
^, tise to b false impression of childishness. \ In ‘severer cases; however, 


Ki some ee of dementia ii ig present; „and the case merges in) ihto 
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M Thig partíóndus eyndiome WAS fret ‘commented on specifically by 
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 Biissand rei (1895), gë a EE clinical variety of senile softening. - 


. After -detailing the features common’ Gë paralysis. egitans . and ‘to the: Ke 


-pseudo-bu]bar syndrome, he pointed: out thé Parkinsonian -attiküde ana 
"physiógnomy and described & _short-stepping. ‘gait, slow arid ` "uncertain. 
movement ‘as: commonplace, ‘features with, ‘subjects who had sustained ~. 


. Ag" an;example of the ‘type of EE SE within Group 2 us 
following ‘case may bà, quoted ` ee eg SS 
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ar res ^4 
8 "T., female, Er 51, was: namitted-to he National Hospital (Dr. Holrheg) : 
foy inci dua ‘Symptoms of genétal weakness and “difficulty in ‘walking had *« 
- been: “present for’ eighteen months; She was, dull ‘nentally* and emotionally.” 
` very unstable. " The Speech was dysarthric. CH face was staring and inimobile. S 
‘There was no local paralysis - > tHe’ tendon jerks were increased and.the plantar 
‘responses were indefinite. All.her movements: were slow and ithere was an^ 
univergal'rigidity. . She had some. difficulty in swallowing: fluids. Waling 
Wag 8 matter, of great. difficulty’ ‘and’ was chatacterized ` by. éxtremely small 4 
shuffling steps. .Blobd ‘pressure was 225/130; “the radials’ were “Kards and 
. tortuous ; the second aortic sound WAS, accentuated. . ‘Blood urea 30 mg. per, cant. ; 
. non- -piotein , nitrogen 945, - Bhe was seen one year, and again eighteen baie. 
later, in an Infirmary; her Sail signs were as’ ‘before,, with the addition of EN 


some degree of facial apex and over-reaction on emotional movements. ` ; 
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“Numerous similar; cakes could’ be quoted froin the literature? Cases’ 


E: R. E. ‘and A. R. .redorded by- "Holmes [38]. belong. to this: category, but 


in these. -instances tremot , was. ‘also ‘present... "A patient reported byi 
. Lemos (and afterwards pathologically be OC. and Q. Vogt) was ‘described - 
by himas suffering from o “paralysie. pseudo- bulbaire Parkinsonienne."' 

` Other cases include those of N oethe[.74 |; ‘Monier-Vinard and Dalsace OK 8 
' : Lhermitte and: Cornil [67], Clàude ànd Alajouanifie [14] : ; Verger [97], : 


| auinerpus small Softenings of. thrombotic. origin. - Sa 
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and: Urechia, Mihalescu- and Hlekes. ER All seven of Kashida’ B. De 


. patiente [46] and ‘three of Kleist 8 (Nass 1 arid 6 um and No. 6° ep. 
 belong | Lo this category. WE? " " NU UY 
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. Type 9 includes patients. sho Gebot in Addition to Pakihsonian. : 


. featuróg;: some degree of mental deterioration-ànd. incontinence: of. ürine' 


“and fæces.. The psychical changes range. from simple retardation and,” 
defect of memory to the grossest: "varieties of global dementia. Sphincter’ i d 


, - disorders are always present, varying fróm , ihe occasional làpses due 


proportion of, the ‘patients in: this’ ‘category ' have. signi ‘referable to.. 
disordered bulbar function, -but these are slight when. compared- with (ei 
ee psjchical defects. - Evidencés: of unilateral or’ bilateral `, 


-af 
, to: inattention. to a complete lack of: control: over the ‘excretions. de : 
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pyremidal afiéction. are e raro; p they a are o light and  umessential in 
“this particglar syndrome, ** AU D UT ` 


4 Rowland (1851) [84] probably EE to. ‘thie type when T wrote, 


dë the restless and. demented ` arteriopath ` ' % There“ is a species of 


inental imbecility sometimes adcompanying cerebral softenings, which 


WW manifested: chiefly in. the manner ‘and actions, and on that account 
| is called’ by the French physicians “délire d'action.” . .'. From this 


S state they generally pass into moré determined dementia, in which the 
mind: is hopelessly clouded, - the expression vacant and idiotic, Me 


at the same time, the extremities ate paralytic.” 


The following case pue ihe main clinical features, characteristic . 


E _ of the Bee type — ` n ` e 
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JOE "B. -Q. H.; male, aged 79, was seen on ‘several occasions at’ St. Panoras 


ECH No history was obtainable: His mental state was one of profound 


" dementia with occasional ideas ofiperseoution and auditory hallucinations. He 


was doubly incontinent, and, noisy and troublesome St night. The physical 


state was characterized by. generalized rigidity. He lay stiff and ‘immobile, 


with his: head off the ‘pillow. ` There was no spontaneous speech ahd his replies 
were unintelligible. There was no ‘lack of muscular strength but the patient 


k D 'seldóm “moved; passive manipulations: revealed a ‘definite hypertonus. A 


` tendency, towards the assumption of catatonic ‘attitudes was noticeable. The 


jt , tendon orks were depressed and the pnus responses were equivocal i in SSES 
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 Nulnefous other examples could Dë quoted from: the, literature, as ` 
E ‘eases recorded: by Cones [18], Reich, Martini and. Isserlin [68], 
- Pinéas’ [79] and [86], Stief [92] «(Cases 1. 5), and Urechia, Mihaléscu 
and-Elekes (Case 3). " Many of Merzbach's 176] patients fall into this 


, dës, in particular his'sixth and tenth casés. 


Type 4.— Within: this group | are included cages in which physical 
` kign of pyramidal disease, as bilateral ‘extensor plantar responses and, 


' clonus, accompany those of- pallidal origin. "It is important that in 


contradistinction to the cases of so-called double hemiplegia and pseudo- 
^bulbar palsy, dysphagia, dysarthria, and forced laughter and: crying do 
.' nel appear: - This type of syndrome was familiar to Lhermitte under 
"the ‘title of ‘ progressive pyramido-pallidal: degeneration," and is now | 


E - spoken. of ad M Lherimitte’s disease.” In his-1922 paper he gave an. 
" ; excellent. example : "A man aged 45° developed rigidity ‘of the left arm 


‘and láter of. the left leg ; ' his face was. fixed and his trunk and extremities 
were intensely rigid. ‘There was a relative akinesis with great slowness 
` ai movement: Later. some dyaprthria s and deg E appeared. 
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T ` Accordi to One, thex characteristics, of ‘the ett Ai vU 
Lëtze fellows’ pes te CNN 1 eri ^ ` " P ; ZC? 
T (1) Giadual onsét and slow progression!” pae qute n ae a 


x ne - (9) ox: degrees: of hypertohu& greüter than.- in. Jie: otdinaty peni. | 
dë bulbar “palsy, and rigidity” combining, the, features’ of. pyramidal with: x 


‘those. of, extrapyramidal disease. PUE dh 


r , à WW SE P NE Dy; i ey an NEM 

! . (8) A Parkinsonian attitude of thé haie sr Ee ue mr 

e o. 0) Slowness. ot. movement; ‘with a relative cónsetyation of MT / 
: ‘force, KEN e 1 k "a ` SE H ur ' " * oo A tı t + e x : Kë fr s SC KS 


` Lhermitte also inéludes, _pseudo- -bulbar DN among” del 
n ‘ Ee signa? ui I do: not consider ` these an essential feature’ of! - 


` k 4 
* j .! " e H Md D 


, the syndrome: uo eo sch ao "pec 
a As the. disease: -progresses the “pyramidal features may; ‘advance and 
overshadow.’ the pallidal maniféstations. “The términal. stage i ig ‘one of | 
" absoldtà helpleséness. Tn: & case recently ' Been in Professor "Lhermitte's'' s 

, service” at the Hôpital Villejuif there was’ a. state of -gomplaté, flexor’ " 


: quadriplegia, with contractures. and emaciation; : speech was impossible E 
and ‘swallowing was Ù “matter of ‘extreme difficulty, Gonsbiouspess "Wa88; ' 


sy 


ere there. ‘was no emotivity.’ EM z dos Di ^ 
“Similar cases have been ‘recorded , by Lhermitte, Ger) TT Quesiil 
pa Buzzard and Barnes, [12]; and: Lhermitte ‘and ' MéAlpine :[ 61]. , SCH : e 


t^ 


SH Type 5-- The: conception ‘of: a. clinical syndrome of vascular ECH d s 
1 E s conibining the’ features af striate involvement with those of eerebellár ,' 
. didéase, ‘is by no means news, "The 80-cálled:cerebellar types: df gie" 
‘bulbar’ ‘palsy. illustrate this combination, ‘and although: but „few exact: 
Jpethólogieit data , are’ available, Due clinical, aspects: have been ee. 
Fus RS Ge d IET E DELE p^ 
. One of xn éarliest cases s denoribed Eo by Raymond and | Alapier SR 
, Other instances have’ since; been “recorded: be Garbini- and. Rossi (al » 
P - Lhermitte and Quel [59], Sioard: and Paraf.: [88]; ‘Crouzon, » Dereux. and l 
. Konsinger [20],  Qrzechówski [75] and Kleist. (Case 7). : ings a 3 P m 
; ; |" In 1927 and 1928. Freund and Rotter. [29] and T80];.i in their papers." : 
on ‘the, extrapyramidal, disturbances Of movement ‘in, old. age, described." 
- eight: cases , with autopsies. In‘ four and. possibly" five (Nos. I, 4, 5, 6 
^. and Wi lesions ‘were found; in ‘the dentate nuclei, . the, olives and in thes 
s — brachium ‘conjunctivam, in ‘addition: to` the typical vasculat: lesions’ i Ch 
. the ‘striatum. ‘Apparently these: patients exhibited ` during, life hone; d: 
' ‘tHe’ " manifestations ordinarily. regarded ` as /céxebellar,: sand’. they. would ` 
', clinically: be: rélegated either jo our first, or ‘third! clinigal group. "The. l 
authors comment "upon “the reiharkablé pathological fihdings i Be. ae 
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ifourthi; fifth: and sixth. 'CBSe8; and ‘they: regard don. as ‘examiples ‘oft a 
`" pecüliar fype c of Noam HAT DC aa pad System disease, 


-, Hitherto" uride&cribed. - B du d d 


pos ` "The, ege, case. has" bet chosen, do ilásiraté this particolar 
type "E , ^ I QT va A 


E SG 4 ^H. B., i. = Br, WAS admitted to' the National’ Hospital (Dr. Colliet), 
s + fox paj 8 P “weakness in’ the legs which ‘had been: present for shree years. 
, His speech had gradually’ become indistinct: ` ` For about twelve months he hac 
staggered „while walking. Examination, revealed & feeble man ol subnormal 
. intelligencé. Articulation: was ‘slurred | and theré were recognizable braces 
of echolalia. . Muscle’ tone “Was every where increased ; the reflexes were 
Ze aid the plantar xésponses doubtfully: extensor in: type The motor 
power was 'good, but he was. very inco- ordinate it his actions, and an intention 
4 tremor was  derion&trable, in both. arms. There - WAS, , nystagmus on lateral ; 
' óot]ar' deviatión. "The: gait was, propulsive and marked ‘by very small steps. 
De was’ incóhtinent" of urine and fæces. |The ba -pressure wh be: 220/3805 
"os peripljéral arteries were markedly solerosed. As | 
m 2 Im a group apart we may consider those cases which are sometimes 
spoken ‘of às," senile >: Vorstoifang,” nor J ükob's disease.» The clinical 
_ picture resembles that of, Type 3 in presenting a state of eneral rigidity . 
"and. hypokinesis , with: dementia, büt thére arb three main points of. 
^ distinction : : in the first place: the- "mental symptoms may, antedate the, 
i ` physical manifestations, by a long period ; ` secondly, the ‘age "of onset e 
` vlater. thant ‘in the majority of daag belonging to Type 3 ;. ‘thirdly, the 
| ‘evidenced: of arteriosclerosis may not: be obvious and the blesd pressure 
) 18 usually. low.' ‘Few cases of this syndrome, have been recorded, although 
WW its Gccurrence is: well ‘recognized i in all institutions for the aged. J akob, 
Z inthis monograph , on' extra- -pyramidal disease, gives a photograph of an- 
; E illustrative c case (Abb: 65) [42]. : Although he, gives no clinical particulars, 
/the}pathology of the syndrome: i 18- ‘treated i in detail. |j 
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2j * A. onse ' recorded. by Lemos Im. 71918 Halls within ids. “category : his, 
i , pàtientz Aa. l00;year:old ` "negro—showed - during: ihe last few years of his : 
, ife Nid "howed Statuesque, ‘attitude ;, there, was gome tremor of the arms ; 
| be "wülked with ‘small steps, and with some tendency’ towards propulsion. 
E ‘When ‘turning hovmoved in" one pice His. brain was afterwards. sued 
E €. ‘and Q. Vogt. pi J ' 
The eighth opge aa by Freund and Rotter Was "regarded a as one of ) 
E akoba" disease. ‘Their’ patient, ‘a ‘female aged '77, became: agitated and 
rs n lone ring lie last five years of her life. ‘She’ Was slightly, delirious at 
night, . “Three months: before her, death’ she ponto profoundly disorientated, 
E , ‘and, Her: ‘Agitation | grow worse. ' , Her: gait. was 'gtiff; theré was but little 
Bi. qud -beyond a slight estate to passiva moen palaton of the right. 
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* leg. Tho ‘rellexés were 'norraal. , ` Tater,” ‘other symptoms “appeared - such’ as Se 
) echolalia, agnosia, : motor práxià.and agraphia, ` $ is Fi D m peto ics X | 


m 


as Syphilitis, vascular Parkinsonism’ — The: possibility. ofa ‘Parkinsonian? | 
| syndrome, due to pure vascular lesions of; H sclerotic type: is still farther’. ^ 
, suggested by the paralysis agitans- like coriditions secondary to syphilitic; ` E 
diBease: of the’ cerebrál artéries. ‘Such, casés form a very, [well-known - gë 


"clinical entity which Has béen’ described for ` many. years under yarious.,. > 


^ titles--tabes with ‘paralysis agitans, “syphilitic paralysis agitans, Keng. m 
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paralysi tabetiformis, mesencephalitis gyphilitica, ` striatite syphilitique ` 
_ primitiye.” -The symptomatology has‘ been adéquately discussed, and 
“the syndréme put üpon: &- sound ` basis: by the ` recent. work . of Kinnief* M 
. "Wilson. and Cobb [104], and later still by Wohlfahrt 100]. Pathó-- Un 
` logical study of this’ type" ef syndrome has beeri forthcoming i ir ónly'a: 
 féw instances. C. and O. Vogt “found! in the ,brain of a man with: 

; paralysis agitans and. bilateral Argyll- -Robárison- pupils an “état. 

; lacunaire” i in the, striatum and pallidum: : "The: papérs o ‘of Orechia- [94]," "s 
Mella; ‘and Katz! [69] and. Lhermitte [56] have also contributed | 
0 our knowledge: of itg pathology: i Ta e E FEM 
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` The. FUN “manifestations of the \arteriosclerotic varieties of. ge 

Parkinsonism resemble in no little ‘degree those of» ididpathic paralysis. E 

_agitang ; “there are, however, -some distinctive features in their symptom- a 

_ atology. &nd also certain additional manifestations which are not found.’ 2 

. V in, the. idiopathic | cages. ' For this- -reason the- clinical ‘aspect will. be 
‘discussed somewhat fully.. D must be emphasized that. individual d 


- ‘patients: show marked. differences i in tlie: degree of affection, so that 4n - 
the slighter , cases- there” may; ke bit few . of the characteristic ‘ 


r 


Re Symptoms; on account of the comparatively rapid : course of. ‘the disedse, -` : 


wl 
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_ however, it ig important to recognize the clinical manifestations of all” : 


 ShageS "e E eias AERE de 
- The stance ud attitude of these patierite are 50 ‘characteristic’ that? D T 
"an immediate diagnosis is ' often possibles - There is a péculiar- Jack ‘of | 
7 ^ mobility, gO ‘that the body moves as & whole. without the ‘play of the: 


1 H " 
individual. limbs or segments. E a Xx SC T. 


2 


^ A mask- like fixity of oe face is PNIS Tb ig E horren to.” D 

describe:the appéarance 28 “expressionless, "for the face ` in. repose is’ 

full of emotional significance ; ; 88 Hughlings A ackson has emphasized, DC E SS 
. mote. accurate description ‘would’ be to. speak ot the expression as, fixed ...' 

. the lines of thé face are - carved inito. an. "image which does: not change, jt 
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itk ithe; pasding inood.. AB B: pale ‘the "ei pieision is "ous ‘of bewilder- 
3 ; mënt, 8s portrayed’ by tlie elevated: brows, the’ retracted lide: and, the 
. Baping ‘mouth, Nearly eighty; years ago Rowland [84] joommented 
` upon the facial ‘expression’ in cases ‘of confirmed Gérebral softening mus 


" In. od. chronic cases ` that? jInixture of imbécility and ' astonishment 


-whicli jb ei justly “held “to ‘portray ‘the diséase is strongly impressed 


ar 


- defact. in the range of movement during the acts of showing the” teoth,’ 
E “or screwing up the’ lids.. Nor, in the early stages at. least, 18 ‘there any 
“delay i in: the’ ‘initidtion of the movements or ‘slowness i im their execution. 


`, On the: contrary, ib ig not rte bo: find an exaggerated play' of facial 


i i} 


* moverent during voluntary activity ; ; in such, a cage the’ dict of showing, 
the’ teeth i ‘is “executed with startling prom ptness,; the lips are ‘retracted 
o ihe widest possible’ extent, and ` may be ‘accompanied . by associated 
, pu ents,’ with grimace: like, effects. Emotional. move- 


zur are.also, full in range ‘and. ‘prompt. in initiation and' execution’: in: 


some CBESS,,. particularly when some degree of emotional' ‘instability 
occurs, there i is a similar exaggerated facial activity. In other instances 
= may: ‘be. an l'apparent c dissociation between: the individüal facial move- 
T ‘ments, BO that, for example, in the act of smiling, the’ lower half of the 


. face ‘alone, moves, the. upper. portion remaining imnobile—-the. so-called 


` |S adisdochokinase, de là mimique ? (Steck). hh, 2 


f 
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» secretion; 80 that the facial greasiness of the ordinary Parkinsonian is 
: Dot observed... N either does one see the, smioothing. out of the wrinkles 
| which go:ofțen tends’ to produce an illusion of youth and belies ihe years 


í o the’ Parkinsonian: TTE Z 
"The head and neck are held | ‘upon the dodi in an attitude of 


Ft 


, of the head seen in normal individuals ; when the patient wishes to alter 
his direction or to look to. one aide, be head, neck and ‘shoulders move 


? Upon: fhe features.” ` The face iinmediütely lights up ‘upon ‘appropriate 
“ stimuli, ‘volitional’ or " eraotional.; . It, is: then Apparent that there is no 


i 


relative ‘immobility ; there is an absence of the quick lateral movements | 


wt 


o" li is” _ noteworthy that ‘there is , tisually no excesalvà sebaceous ` 


Em ' one? pièce’ and ‘the movement 18 not, broken ' ‘down into: its com-.' 


^ ponerte: In: early cages ‘the Btance: is more erect than in the true 
> Parkinsonian. ` When the patient. walks, his, neck and trunk are straight 
and his árms' swing. from the shoulders. ' The’ movements of ‘the arms, 


i Bowevér,: “are “not entirely normal ; they’ are ‘often held rigidly away: : 


° from, the ‘sides with. ihe elbdwsi partially flexed,.so that the associated 
;moiement ‘takes place’ ‘at the shoulder-joints Bn Dok, a8 in the normal, 
at-both shoulder: and’ ‘elbow. r A 75, x. | 
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. "When the nition ib dedi in bed, there"is often 8 characteristic ` 
SS attitude of the head; the neck being slightly flexed, 80 ibat. the- occiput: 
' j8 held ih the air unsupported. by “the. pillow. | Such; aD  attitude— , 


ihe. * psychical pillow?’ —is not’ ‘uncommon. mn many, of the orgánié:. 


d WI 1 D BS 


l “ psychoses. | ae ; UM E ode MN Y 
» - *- One of the chief dreet characteristics. of: the’ arteridsclerotic foring d 
of Parkinsonism i is; seen in the gait. "IThere 18 no excessive flexion of — 
‘hip ‘atid: Knee as in- paralysis agitans ; ‘atthe knée-joint, there i is little. of - 
Tz o flexfon, and only the slightest bending at the hip;” ‘the steps are, 
oy , exceptionally short ; one toe is: usually: advanced in ‘front of the ‘other ` 
..  .no further than. six inches, and often less: In the earlier stages’ the. 

* feet. do not shuffle along He ground, ‘but later. they are DO longer: lifted; 
The trunk ib not bent forward and the centre of gravity lies well above, . 
the base; festination and propulsion are; therefore, not ' seen: ` There ` 
:18 no -widening of the base arid no trace. of: ‘inco-ordination.’ When the. ^. 
patient halts’ the stance i 18 steady, withont swaying or tendency t to retro- 
` "pulsión. The characteristics of. this: gait’ are, therefore, those of the 
a well: known ‘ ' marche à petits pas," originally described by Dejerine, and, : 
associated .by:Marie and his school with the “condition of progressive ` 
| Jacunar disintegration. i run ae eee ee T 
Sometimes amore flexed attitude of the trunk and limbs develops as E 
ihe disease advances, while the onset of vertigo: may influence the gait; 
"causing the patient to sway while. walking. Sometimes he is ‘unable, ta 
remain in-an erect attitude: but ‘sways’ backwards and falls; In. such - 
"o. Cases the’ muscles ofthe patient’s foot contract: ‘forcibly i in, an attempt” 
d: - $6: steady the- trunk, "and the: toes may, be seen to become ` plantar- flexed ` 
vin’ an. Gart bo: grasp: ‘the ground. Catole [43], who. “dostribed "this. : 
| _ featre, spoke | of the“ claw- toes.” ` ‘ ^. (C 
a ^ When: ihe patient mounts or. descendé ^ I^ fight E : stairs the. ` 
characteristic short-steppage elements are no longer apparent and the 
s movements apptoximate more closely to’ ‘the-normal. If he goes up. &. 
slope the'gait is less disturbed, "but in- descending an incline, ‘there’ is.. 
"much. difficulty ‘and ‘the steps ` ‘become shorter\and the "progression is | 
cautious and hesitant. Sometimes, through fatigue or nervouhess, thé « go 
^ ~ patient, after taking a fow. steps, ‘abandons. his attempts at. walking and ~ 
"seeks support, but: with enéouragement he is readily: persuaded tos ^. 
continte. This modification ‘of the ordinary ~‘ ‘marche à petits pas" is 


*- 
e L Ti 


sometimes known. as ‘‘ Petrén’s gaib” use m 
` Tnrning movements, are | carried” ‘out ‘slowly’ SCH stiffly, the bot ` 
taking small- steps? „At first- glance the head; ` neck and trunk. seem t^ 
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“MOVE a8 Ar ‘single’ ‘anit,’ hae ‘on. close examination ib can. be seen. “that hà 
: movement: 18 decomposed into its constituent phases’ as.in the normal 
- individual, though each component movement is slow and minimal in. 
degree: ‘The arms. arë widely abducted a8 EN ihe patient, Rond a 
, fall, were seeking support: ` NCC j 
he" patient moves from. the erect. to a sitting posture only 
with difficulty’ and with’ great slowness. - In advanced stages this is. 
| - impossible without assistance. A similar difficulty is experiénced in 
getting up“ from. & chair. At a late stage in.the disease heenfay be 
quite anable\to stand even "with assistance. : à 
_ Muscle tone.—It may be stated at the ‘outset that there i8 usually. 
some degree of hypertonus present, but it is uneven ‘in distribution and 
. variable in degree. This type of ‘rigidity’ differs" clinically: from that 
| associated with disease of the motor systems, and .hence falls into the- 
‘category neither of. pyramidal nor ‘of ordinaty extrapyramidal rigidity. 
: :Moreover, there’ } is an. obvious relationship between the degree of hyper- 
` tonus snd. the psychical activities of the. patient,"as evidenced by his 
power. of attention, his ability:to concentrate and his‘cerebration rate. 
| A tendency towards the. assumption of prolonged catatonic Most 18 
an especial: feature of. this variety of hypertonus. 
The rigidity is greater i in the limbs than in the trunk, in D lower 
_ extretilities than in the upper, and in the- ‘proximal parts of the limbs 
` thani in the distal. ‘Thus, in the arms there is’ an obvious resistance to 
. passive: manipulation of the shoulder-joints, and a similar, though 
slighter, stiffness at the elbows.” ‘Passive extension of the fore-arm’ is 
more difficult ‘than flexion and; indeed,.in the Beverer .cases, full elbow: 
extension may be impossible. ' ‘Usually there is little or no: increase of 
„tone at the wrists or in the phalanges, and the fingers can be bent back : 
through 8 normal range by passive. movement. , 
` Though rigidity is ‘slight or "absent In the distal segments of the 
üpper ‘limb, the. hands ténd to dssume. abnormal postures which, how- 
erer, Gëf: be" passively. corrected. "Thus the fingers often remain 
- extended, at the. interphalangeal joints, but: are flexed upon the meta- ' 
-earpals, and the thumb. is adducted. The terminal phalanges may 
_ actually: show, a “hyperextension. Later the fingers and thumb become ' 
" flexed’ end ai ` paw-liké ™ attitude -slowly results. The wrist “is usually 
flexed: and déviated to the ulnar side, the foré-arm | pronated and the | 
upper arm ‘slightly abducted and internally rotated. It is, Important to 
‘realize that in the early stages these attitudes are readily altered by 
‘active, or” passive efforts, sand appear , GE arise independently’ of contrac- ' 
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tures. ' Foerster [26]. speaks of a , specific deine factor | a8 responsible 
- for the, assumption. of these characteristic postures. , 

A. mtich greater degree of rigidity i is always apparent in’ the legs . 
Both lower. limbs are hypertonic but one leg may be more rigid than 
the other: -Until the later stages, the attitude of the legs ig. that of" 


extension, the feet lying in the equinus position. Adductor spasm ds | 


always present, and when one leg 18 picked up off the bed the opposite 
limb,at once adducts to take up a position on the other side of the mid- 


line of” the body. In bedridden patients, a characteristic attitude of the ` ' 


lower limbs. may develop; one’ leg may be internally rotated and ` 
adducted, while the other limb is rotated outwards and abducted. The 
feet tend to become hollowed, though the high- grade deformities. seen 
in severer states of pyramidal disease are rare. zi 

‘Vigorous passive manipulation of the head on the neck and upon ihe 
shoulders usually betrays some increase of tonus, though the rigidity is 
rarely as great as in the legs. Similarly, passive mavement of the 
trunk in all directions is resisted by some degree of hypertonus. 

The nature of the rigidity differs from the more usual clinical, 
meets in several aspects: first; there is no approximation towards a 
a “‘clasp-knife’’ type of spasticity; in other words, the resistance. 
encountered during passive flexion of a given joint is the same in all 
^ phases of the movement, and is no less at the end. of the excursion than 

at, the commencement. Neither do we encounter a cogwheel: or 


punctuate type of hypertonus; the rigidity resembles rather —- met 
a in paralysis agitans sine agitatione, in being ‘ ‘sticky " or. "lead - 


_pipe.” in character. It is constant in degree for all phases Ma 8 passive 


 movement.. Foerster speaks of the mgidity:as being waxy. Secondly, | 
the degree of rigidity does not lessen with: repeated: manipulation, unlike 


the spasticity of pyramidal disease, "which tends: to wear off with 
repeated forceful manipulations. ‘Thirdly, the resistance is not the 


4 


same in all movements of a given joint; thus it will be found harder to: 


flex than to extend the knees, to straighten the elbow than to bend it. 


In this respect, the rigidity resembles that of pyramidal disease, and ` 


also (though to a minor 'degree) that of extrapyramidal affections. 
Fourthly, the: rigidity is variable in degree. This‘is’ perhaps the, most 
obvious feature and is one which gives the Impression, on, superficial or 
cursory examination, of a failure to relax on the part of the patient. 
 To'some extent, the amount of rigidity varies according to the force 


used in the passive,manipulation.; thus, at times vigorous movement of 


the iia seems to be opposed by an equally vigorous resistance, whilst 
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S d ; meni ons’ a Jes fotos w to mM a ‘lesser CINE of rigidity. 
in this” wey there. is. ‘gs, surface résémblance, to hysterical ‘hypertonus. 
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"Thé ahalógy must not, be laboured,” however, for: ‘other factors are trace-'- 


LS 


| able Which inflüence: the amount of rigidity.» It is’ apparent to, ali 
zn observers ‘that there is & great difficulty i in obtaining satisfactory relaxa- 
8 ton: on. the, part of. the patient. He ‘usually: ‘behaves in one'ór twó 
x Ways : : either, he’ is’ over-anxious to CO- -operate, and tries, to assist the 


3 ^ 


SC éxaminer by making active movemérits of a similar kind, or, more 
NS ` usually, he: tenda. to adopt '&. resistive attitude and ` to tighten hig tmuscu- 
n lature with s; determination which. i is almost purposeful... To overcome 
thia difficulty. in relaxation and bo eliminate ‘any GEN factor, many 
id devices may, Be found necessary.” ‘The patient’ a attention. may be dis- 
' tracted ‘by engaging ‘him, in conversation ; it: is & mistake to set: him a 
"A mental calculation because, 88 Golla [86]. has shown, abstract mental 
TE effort: is ‘attended by & slight increase in tone." The most; successful ; 
. Measures require the intervention of.& third ‘party who will distract the 
` patient's attention by talking to him or by: examining. some other part 
pe fOr: the body. By: one or other of ‘these means it is usually possible to 
“remove-the personal. element of error. But, when full relaxation has, 
` been obtained, a & marked degree of. hypertgnus still remains. D may. be 
E said, “therefore, that although the arteridsclerotic type of" rigidity 18 
Pd “characterized élinically by &' difficulty in, obtaining ‘relaxation, it is, 
| “nevertheless; independent of the ee factor and still exiata when. 
^ ‘all the elementa of volitiom are removed. , E 
"4 The ‘clinical, manifestations of arero oli rigidity have been 
‘treated i in. detail by. Kleist [49] | undér the term " G'egenhalten. E appro- 
‘priately translated by Belling ap “ counterpull ”), ' By “ Gegenhalten ” 
. Kleist Teférs to, ‘the: tonic contraction— manifest, or latent —which can .: 


f i be brought out by passive movement of various ‘parts of ‘the body. It- 


. may: be , reactive G. e, directed ‘against passive manipulations) or" spon- 

E 3 taneous,’ it may be, universal or local, ‘and' in. the. latter case it tends to 

` bé present | in certain predilected parts, as‘the elevators of the jaw, the 

ge ME muscles; the trunk, the proximal limb segments and the adductors 
‘of the ‘arms.and hips. ee ae ere Sch 
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I. „ Foerster lays. emphasis on the existence i in es cases of a phenomenon 
2m Shick he’ terms fixation-contraction Ke Fixations-spannung ”): If, the 
: _pojtits:of insertion of d muscle | are i to their fullest, and if 
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^ "oT Foarste, on ‘the other hand: has Jesoribed : a directly opposite phenomenon ` ke atates 
` that: ‘in, many:cases the resistanoe, can be overcome by Renee manipulation ; rather than by. ` 


+ , Sudden OF: prague, movements. , E l i mr 
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the limb is held in -that position for & moment before releasing ib, the . , 


shortened muscle contracts forcibly and maintains the shortening Tor a 
time, < Consequently, the limb remains 1n its new position and can orily 
be extended by exerting a great deal of foree. Although a similar 
: phenomenon occurs in pyramidal disease; Foerster believes that fixation- 
contraction is stronger and more quickly elicited in states of arterio- 
sclerotic rigidity. It is immaterial, according to Foerster, whether the 
points of insertion of the muscle are approximated by activities of a 
volitiowal, automatic; or reflex nature, or egen by electrical stimulation. 


In every case an identical fixation-contraction will result. ' 


A certain degree of rigid fixity is present in the advanced stages of ` 


the disease, so that passive movement of one body segment becomes 
associated with & simultaneous and involuntary movement of another 
segment. ‘hus, passive dorsiflexion of the foot is accompanied by an 
immediate flexion of the knee and hip joints. If the patient's head. is 
passively bent forwards on to the chest while he is lying PER ‘there 
is an associated flexion of the legs. 


Palpation of the muscles themselves may reveal an abnormal hard- ` 


ness. This statement is especially true of the older patient. The 


distribution of this muscle hardness is not universal, however; when | 


present ib always occurs in the legs, while the muscles of the trunk and 
upper extremity are almost always of normal consistency to palpation.. 
Associated with this increased firmness, one usually encounters an 
exaggerated mechanical irritability. The muscles may be bulky, but 
in the severer grades of cerebral arteriosclerosis the subject is often of 
spare build and meagre muscular development. In uncomplicated cases 
no fibrillation occurs, but it is actually not a rare ‘finding, due possibly 
to concomitant spinal lesions of vascular origin. Electrical stimulation 


of the muscle produces a slow contraction which tends to persist for a . 


little after the cessation of tke stimulus ; ons relaxation is slow and 
gradual. 

. Attention has often been called to the striking visibility of the rigid 
musculature. ‘Owing to the hardness of the muscular bellies and: to 
their permanent state of increased tension, the muscular conformity of 
' the limbs is frequently exaggerated. In the female subject, the con- 
tours may approximate tothe masculine type. The tendinous insertions 
are tense and stand out clearly at the joints. | 

By employing various manœuvres it is possible to alter temporarily 
the degree of hypertonus. According to Foerster, the rigidity is in- 
creased by cold and is reduced by passive congestion, as by compression 
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“of the. Sg with an stets lu I Have ge heen ble to confirm 
the latter’ observation, ‘for, I.found no objective change i in: the degree of 
' rigidity after or during the applichtion of a tourniduet. Warmth exerts 
ER very. ‘definite influence upon the muscle : tonus;'if the lower limbs 
'are placed in a radiant, heat bath. for ten to twenty minütes an obvious: 
decrease in the rigidity results. Ininersion in & hot water bath has a 
gimilar:effect. The decrease i 18 purely temporary, however.: The action 
" of ‘heat i in reducing tone in arteriosclerotic rigidity i 18 similar to its effect 
: | on spasticity due to pyramidal op extrapyramidal disease. - _* 
. Liljestrand and. Magnus [62] have, shown- that in diee mis 
"preparations the rigidity: can be: abolished locally by the intramüscular 
» injection of novoéein in doses too; smal to affect either the indirect 
. faradic excitability or, the reflex activities. Walshe has employed this 
` method in- his’ investigation- of the rigidity in paralysis , agitans. By | 
: de- afferenting a particular muscle with an injection of novocain near 
i its motor point, the rigidity ‘is temporarily abolished. An identical 
technique was employed by ‘me, in. cases of. arteriosclerotic rigidity. 
.Novocain | was injected into the deltoid muscles of patients in whom 
. passive" movements st. the shoulder-joints revealed a high: degree of 
rigidity. - The injection resulted in ‘a partial reduction of the hyper- 
tonus; although. complete flaccidity was-not produced, the diminution 
in hypertonus was unmistakable and persisted for about an: hour. 
, . 4 There is little or no quantitative diminution: ‘in muscular power in 
* cases of. arteriosclerotic rigidity. Except in the later stages of the 
. disease, the muscular force. is commensurate with that of normal 
subjects. òf the i same age and physique. E 
But while there is little or no paresis of the grosser movenients of 
' the larger muscle" units, some subjective and objective defect in the 
‘execution of fine: manipulative movements may exist and these become 
‘slow and- awkward in execution; such acts ae fastening buttons, tying 
S and untying string, piano-playing, typewriting. and card déaling may be 
| “clumsy. or even impossible.’ The handwriting often betrays this weak- 
` ness, and becomes angular, interrupted -or irregular, and in cases with 
` distal rigidity there. is- a micrographia, EES with mar seen in 
a Bets area paralysis agitans. ^ ss e 
_ Rapidly alternating movemehts are UT dosi m irregularly. 
"phe distürbance i is different from. that seen in cerebellar disease, for in 
‘the. lattérithere is always an “exaggerated play of extraneous muscles; 
, in “dlternate supination- pronation of the forearm, for instance, thé elbow. 
s. “rotated in mds cue: ‘by associated abduction movements of the 
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upper: arm. In. artoriosclerotic rigidity there i8 ‘much less, defect of 
fixation, and associated movements in other ‘parts ‘of the limb do not. 
‘occur to the same extent. is Ea, d TE 
| Bradykinesis; or slowness in the execution of voluritàry movements, . 
is one of the more characteristic ' signs. Thus, in the performance of ~, 
the finger- -nose tests the hand travels towards its goal with greater, 


deliberation than normal. By ordinary clinical methods it ,is rare, 


however, to find any. definite delay in the initiation or relaxation ofa . | 
. particu movement, except where cerebration is so retarded that >. 


the ‘mental reaction. time is prolonged.. Foerster ‘states that in the 
advanced stages there may be a very definite delay in the relaxation of ` 


_ a movement and the initiation of an antagonistic, movement ; the patient - 


may show a little delay in reopening the closed fist after tightly clench:, . 
-ing it. This observation has not tallied with my experience however. 
Bradykinesis . i5 not confined‘ to those movements which one may 
regard as essentially voluntary. Slowness is also seen, in acts which | 
depend: less on deliberate, volitional effort and which can be regarded - 
more as "automatic." For example, if the patient is observed, with-' 
out his knowledge, while.he is eating or yawning, the ‘movements are | 
seen to,be.carried ont with the same slowness. ^ 
-Hall's accurate analysis [37] of bradykinesis has brought to light’ 
other: points. He has confirmed, what has long been suspected on. 
clinical grounds, that objective slowness of movement “precedes the 
. patient's knowledge of his disability. Patients with extreme brady- 
kinesis show also'a premature fatigue, which Hall terms “ flagging.” 
Although it is now agreed that -bradykinesis is not necessarily dependent 
` on rigidity, the two conditions are almost always combined. . Moreover, 
an extreme degree of hypertonus increases the slowness of movement. . 
, On the other hand there is little-or no relationship between muscular AP 
strength and bradykinesis. | r 
The resemblance of the type of movement i in arteriosclerotic rigidity 
to that in paralysis agitans is still further emphasized by the character- | 
‘istic ' ‘poverty of movement” seen in ‘each condition. This akinesia . 


is most obvious when the patient is observed during the performance of | | 


some accustomed act, as reading or conversing ; if ig apparent that all 
expressional movement of. the limbs and all play of gesture is reduced : 
"fo the minimum, if not entirely absent. .As Kinnier Wilson- has. pointed 
out in the case of the post-encephalitic syndrome, the patient never sita. 
with the legs crossed or with the arms folded, does not fidget about in 
‘his seat, change his attitude or perform those numerous semi-purposeful' | 
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^" “movements of tlie modal individual. Be dis eee and «immobile and: 

d “ employs as few -extrangdus, mhovements B8 possible. Differences between 

2 the artériosclerotic and: other types of Parkinsonism are ‘those of’ degree 


ae , Only; being.less marked i in the formér condition, y^ E i 


Y : strength’. ofthe’ individual movements of the. limbs: ‘This, whilst the 
“patient: IS supine each component action can be. executed with almost 
A Ant. power, and yet his gait ig. slow, short- ‘stepping and, feeble, in the 
i , extreme. "In other. words) there i8 an apparent dissociation. "between 
x the: strength of volitional and. of automatic -movements. » ‘This 'dis- 
dus sociation ‘has ‘been’ émnphasized by Lhermitte,, who points out that. such ` 
delicate and essentially volitional acts 8 . writing may be carried out. 
"iit: -&ocurgoy, - whilst : the: more, elementary activities of, walking, 
phonation’ and swallowing are „grossly impaired. The type. of case 
, téferred to by. Lhermitte i i8, of course, severer than those I am describing 
and would conform’ particularly: to those of Type CM E 


' The influencé of the- emotions upon ‘these 'nlofe automatic move- f 


* 


dieta : i8 frequently. striking ; under. the influence of sudden fear or 
"during. an instinctive . response io, danger, ‘the gait may lose its feeble 
l and short- -stepping characters and, approximate, to the:normal. "This 
Ze . paradoxical: 'kinésis, which i ia, ‘of course, 8 commonplace feature of. ihe 
` post-encephalitic- ‘vatioties, ig less well recognized and: less marked in’ 
the atteridsclerotic types of ‘Parkingonism. ‘By. accurate ergographio : 
: measurénients-of the strength.of. Parkingonians under mental stimuli, 
"Hall has’ shown that. an increase ‘of output of rather more thán 10 per 
cent. Ze possible: He suggests that ‘sone of the descriptions SE of . 

D arsi us kinesis are ‘probably exaggerated. — AG 
| D Gei necéssary ‘at ‘this stage to. examine , briefly the state - of the 
- Ae movements of. minor order attendant upon or forming. part of 
the main: thovemeht-complex. ' Following the example'of continental 
writers H? had become customary. to speak of these ` movements as“ 
n diminished’ or absent. in Parkinsonian states, 4o ascribe their, abolition’ 
^to di&order of the corpis, striatum, and to ‘attribute to. the ‘striatum the 


"Se 


Peas Reference has already ‘been, ‘made to ihe. fact ' that, thea patients’ 
show’ à 'Weüknéss of walking which is out of proportion to the relative . 


3 i fanietions. of “centre” ‘for the: «régulation. ‘of associated movements. . 


7 Sc Wilson 1102], however, ‘has proved, each of, these. three views 
to be incorréct, ‘and based. upon: ‘inaccurate and’ insufficient. observation. 
E Wilson's conclusions, have ‘been fully confirmed by Young’ [107] in a 
SC ‘series: ‘of ‘post. :ericephalitio cases." In the ‘present series. of cases of 


, inftériollerolie: Parkinsonians r liave been’ able to support Wilson’s 
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42 ORIGINAL ARTICLES AND CLINIGAL OASES 


The vague and'inadequate term ''associated movement" includes 
many varieties of movement, and = therefore ' following Wilson's 
classification I shall divide them as follows :— 

(15 Movementsynergias. (Wilson rightly employs the simple term 

“ movement " when referring to this type, but for the sake ‘of clarity the 
earlier nomenclature will be adopted here.) 

(2) Movements of co-operation. , 

(8) “Associated” movements properly speaking (or imitative 


synkinqsig. ) | ! i T 


(4) Movements of reaction and defence. . 

Within the first group Wilson has included those component activities 
enumerated by Beevor, which by their simultaneous or successive. 
contraction "go to form a complete “movement” (or synergic unit); 


the contraction of the extensors of the wrist and of the biceps during a | 


forceful handgrasp is one example of the many normal movement 
synergias. In no instance of arteriosclerotic Parkinsonism which I 
have examined have I found an abolition of any of these component 
activities. Although slowly carried out, each constituent movement 
was present and of normia amplitude. | 

By the expression ‘‘ movements of co-operation " Wilson understood 
“movements which .are auxiliary to each other, also ' voluntary ' 
movements preceding or accompaning these as the case may be" 
Foerster spoke of them as “reaction movements.” One example will 
suffice; When a patient seated on a chair is required to stand he first 
of all brings his feet underneath his trunk so as to place them under: 
his centre of gravity. No loss of this movement bës been noted in 
any case examined in my series, though the movement may be slower 
in initiation and execution than in the normal subject. Much attention 
has been paid to a loss of swinging of the arms during walking as & 
mark of striatal disorder. In many of the cases of ‘arteriosclerotic 


Parkinsonism, however, I ‘have not found . any abolition of these arm , 


movements. Indeed, in some cases the movements are carried. out in 
an exaggerated fashion, but the movements usually differ from - the., 
normal in that no excursion takes place at the elbow-joints. 

By the term’ “associated movements ", or imitative synkinesis one 
understands those symmetrical and synchronous movements of corres- 


H 


ponding opposite limbs. - The two chief predisposing factors for the . 


occurrence of such movement are (a) rapidity or delicacy of movement ` 


and -(b) forced effort. Hence the synkinesim are apt to appear-either ` 


with fine manipulation of the fingers, or with vigorous actions such 
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s ds. is -gtasping In. ‘executing thie ‘beat for jedindoctioiinecia, similar 
"but mirror-opposite moveménta "man often bé seen in the contralateral 
lmp- "Synkinésis of this’ type may’ occur’.when the symptoms are 

Bilateral. and equal, as well as in those rarer cases in which the clinical 

manifestations are’ asyminetrical. in the latter: ‘case the synkinesite may 

. appear, in the less affected limb when the patient moves the more 
affected one or. vice versa. The imitation , movements are feebler 

“ain force and. arn plitude than the primary . -movements ; although 

“involantary " in.that they gripe’ ‘outside: ‘the subject’s notice “volition, 
‘they i are readily controlled when the attention is drawn to them. 

| . Assóéiated. movements of this type are of course familiar in other 
pathological: states, -such ss in pyramidal.or cerebellar affections, in 
chorea, , and in other states of Parkinsoniam. Marie. and Foix [65 
indeed Speak of a normal innate tendency towards imitation by one 
side. of. alternating niovements of the othér. . / d 

: * Movements of reaction and defence” ‘include those activities which 
result from definite noxious stimuli. . Wilson has devised, a series of 
chair-tilting’ tests to investigate the presence or absence of these 

, movements. ° "The i manœuvres executed by the patient in the attempt to 

' avoid a fall are noted. In not a few of the post-encephalitic Parkinsonians 
there igan apparent. feebleness or absence, of these movements. Thus 
, Foerster remarked upon the indifference ofsuch patients towards irrita- 
‘tion from flies. Wilson, was unable to find any constant absence of this 
| phenoméhon in post- -encephalitic: Parkinsonism, though there was a 
à “reduced response 1D some instances.., Ih my series of cases’ of arterio- 

E aclerotic. rigidity, i in which these reactions were specifically EES 


‘no logs was encountered. m E E. 

n "Analogous with these jelis reactions aré the so-called hyperalgesic 
' readtions’ of Babinski’ and Jarkowski. [45]. . These authors found that 
` nocnots. stimuli: applied to the distal part of an affected limb in cases 
of hemiplegia may give. rise, to a series of reactions of varying com- ° 
~ plexity. There maybe an abrupt and generalized withdrawal of the . 
' stimulated. member; at the same’ ‘time the upper extremity may move 

: down toward the -area - stimulated, or.in other cases be brought up to 

nthe head. Facial distortions suggestive: of pain and exclamations. of 

è » protest may also. be presént. -The whole phenomenon,-which is really 

only & natural response to unpleasant stimuli, is exaggerated in cases of 
“pyramidal. disease’ so as to amount to a veritable “réflexé de défense 
, ;eheóphalitiqüe.'" ` ln cases of Párkinsónism, however, Jarkowski found 
these put affoctivo-mibtor reactions ” (as he later called them) reduced. Or 
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One of the most eaa olinioal fan tutes of DER dad of 
Parkingonism ` is catatonia (or, catalepsy). ` A, tendency towards the 
assumption of fixed: ‘postures has been noted: by many writers on thé.’ 
subject of cerebral arteriosclerosis. , Foerster drew particular attention: 
to it in his original monograph and likened it’ to à monosegmental 
catalepsy. Lhermitte and others describe how patients allow their’ 
limbs to remain immobile in unnatural antigravity postures SE >, aB. 
though they had forgotten them.” | SÉ 

Theegresence of.this catatonic tendency can be revealed by v various ' 
devices.. "Thus if repeated passive movements Of flexion and extension. 
are made with the patient's upper limb and them support is abrüptly 
withdrawn, the arm will remain for a time immobile, `. Again, if ‘the 
patient’s knee-joint is vigorously extended and flexed several times: . 
in succession and then: suddenly released, the leg remains bent at : 
the knee and ankle with the heel off the bed. Such an attitude 
may be maintained as long as half a minute. Sometimes if one raises 
one leg i in order to investigate the tonus, the opposite leg is also raised, 

and maintained for a moment or two in this unnatural pose. Foerster 


B remarks that this catatonic tendency is especially marked if the attitude. ` 


| passively imposed is one of full degree, as for example full flexion of 
the elbow-joiht, and that if the passive support’ is maintained for some 


^ little time before being. released the catatonic EES 18 usually 


pronounced. ` ! E | 

In the severer degrees of arteriosclerotic Parkinsonism (88 Beete 
under Types 2 and 8) catatonia is muth more obvious and attitudes | 
are maintained for longer periods. Moreover, the patient seems to . 
adopt. such postures as it were “spontanedusly,” without the intér- 
. vention of passive manipulations (= the “ spontaneous counterpull" of , 
Kleist). Peculiar attitudes may be adopted: thus, one patient who 
belongs to Type 2 used to jem bed with his left arm held stretched 
immobile immediately above his face, the limb lying at. right angles:to 
the long axis of the trunk, with the fingers fully extended and abducted. ' 

This “ spontaneous catatonia ” must not be confused with the fixity 
of the patient. in. his characteristic flexor-attitude. Thus‘it would be 
incorrect to regard the bowed stance, the characteristic attitude of the 
upper limbs, or the “ oreiller psychique" as evidences. of a catatonic 
process. They are rather essential parts of the more ‘universal ' ‘ flexing 
_factor’’ which Foerster holds responsible for the characteristic’ 
. deformities and postures. "RO E sb pe d 
When the “flexing factor" preponderates, it may give rise Ion 
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à phenomenon which opposes and appears to be the direct antithesis of 

(8 catatonic process.' , Thus, if ‘the typical flexion- “supination attitude of 
the: patient’ s Eegen, iB passively overcome by extending ‘the elbow- 
joint, one of two phenomena may occur: (1) If the catatonic process is 
the more obvious, the limb will remain in extension for an undue length 
of time, frequently in an actual antigravity position; (2) on the other 
hand, if the catatonic tendency is outweighed by the greater develop- 
ment of the “ flexing factor,” the fore-arm will slowly and involuntarily 
‘flex until it has resumed again its typical resting attitude. Iy‘*his way 
the '' flexing factor" and the catatonic BEnOPSOy may appear as clinically 
opposite phenomena. ; 

' Speech.—Some defect of seh ig usually present in all cases of 
ar 'teriosclerotic Parkinsonism, whatever the clinical yariety. In general 
terms it is one of articulating and not of propositionizing ; ; all varieties 
of disordered enunciation are encountered up to total anarthria. 

In the milder cases—as in Type 1—the changes may be so slight as 
. to escape the superficial observer. The voice is hushed, the pitch being 
| unchanged, and there is a lack of cadence so that the rising and falling 
inflections aré "wanting. Later, some defect in the pronunciation of the 
consonants appears, the labials, and dentals suffering more than sibilants 
and’ gutterals. .The defect becomes more obvious when the patient 
speaks rapidly, or employs unusually long or dificult words. The more 
' advanced stages are marked by a simple exaggeration of these traits ; 
the speech, which is now definitely dysarthric, is enunciated in a 
characteristic monotonous fashion. 
Patients whose clinical picture conforms to Type 2 show the addi- 
tional ‘traits of pseudo-bulbar palsy. There is a superadded blowing '‘or 
, nasal intonation testifying to palatal weakness, and in certain instances 
a kind of verbal festination whereby the rate of speaking accelerates 
‘towards the end of the sentence. The rate of the speech as a whole 15 
usually increased and the final ‘syllables may be clipped in an abrupt 
manner. Lastly, there is a’ characteristic ‘“ explosiveness ” so that the 
patient embarks upon a phrase in a sudden and unexpected way. 
During bouts of involuntary laughter or crying these disturbances of 
| Speech become greatly exaggerated. Indeed, in some mild cases, the 
speech may be almost normal during the inter-paroxysmal periods. In 
, the emotional spells the dysarthria is, of course, greatly increased, owing 
, to the lack of co-operation of the lips in speaking, and a “ braying " 
element appears, which results from a stridulent expiration of ar 
through taut vocal cords. d 
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In the- last: diaa. group; phere See manifestations Go: exist; - 
the apeéch, May: bie other ‘characteristics ` Ab may résenible that of 
disseminated: sclerosis ` in being staccato. ‘Or: ‘soanning, and the -nasal 

/ : eleinent may: be very, pronounced. , ` j ; Ë 

. Comparable with the. hypokinesis of te Sg Gr ‘a € "E 
speech: -appears af a relatively: later stage; in- Cases of arteriosclerotic, . De 
‘Parkinsonism... "Ins Severe cases ‘this’ may amount to an "actüal mutism, ' 
which is especially geen in thé: third clinical iype, ‘where severe deméntia" 

: "aécompSsies the Parkingonian’ syndrome. Ib is never absolute ; the" 
` patient “pits taciturn, jand, immobile ;" he’ utters ` no spontaneous sound, ' 
and replies. rarely’ ‘and only to frequently. repeated questions of, the. i 
‘simplest,’ order: The. replies may ‘be unintelligible, béing grossly.” 
dysarthric and hushed.” Moreover; the patient, employs the’ minimum . 
of words'in his — which tend s be pum or telegrairnatio. - 
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n 'torin. pu * u^ X ds d ^a : 
d - Among the more, interesting of the disorders of speccti sometimes | i 
“assdciated with, the Parkinsonida syndrome must. be included: \palilalia:- 2 
This: defect, which. ‘comprises the involuntary, repetition s several. tires ^ 
over | of the terminal word op phrase, is especially apt to: be seem. in: 
Types 2 and D ‘As pointed out elsewhere. [19 ], ,palilalig frequently, co- | 
, existe with some degrée of mutism, as, though the pateni were pue 
. to embark: i üpon the act of speech, ^ m wo G 
ait The palate and pharynz : disorders of ‘dict and Bom Ed 
: Defects in the functions. of chewing. and swallowing: are "uncommon in 
‘the. arteriogclerotic.types . of Parkinsdniem, except in conjunction with , 
` the pseudo- -bulbar. syndronie, but i in Cases SEN to Type Zeus) 
important. phenomená: may be encountered. X ox EDS. ] 
Y Dysphagia i is by no means üncommon, bui differs from that occurring. 
in ithe progressive bulbar palsies i in “being less - éonstant and less i Bevere” 1 
The: ‘difficulty, moredver, varies in degree from day to. day i in ‘the’ same. 
patient., In both disorders there may be dysphagia for. certain types. of? 
-foodstuff ònly—fuid ' Or solids:;: .in Ke semi-solide are we cee with 
least discomfort. E^ CP Bua m UL 
Difficulty of mastication. is @ v frequent. complaint in’ the- d 
, bulbar varieties of. Parkinsonism; and résults. partly from. weakness of 
he ‘masseters and partly from. disordered mobility of the tongue. UNUS 2 oe 
` Nystagmoid movements of the soft palate, pharynx and. vocal cords. F 
. &re not infrequent. - As a rule they, cause -no ‘symptoms and aré dis-” 
covered ‘accidentally i in the‘ course of routine; examination. . The move:^ d 


` mient may be confined. to either’ thé palate; pharynx. or larynx, but BB. à: 
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Ciel „three structiires. Ges? in ^ ‘rhythmic. and synchronous 
` jiioyement.. The involvement: of: the, palate’ and- „pharynx is usually 
` bilateral, while itv is comtion for one vocal cord alone to be affected. 
_ The nystagmus occurs during rest ‘and also ‘during active movement of 
“the part. The patticular clinical group which is most, apt to show these 
(n " movenients i is Ups 2, but. -they have also been seen in cases conforming 
; $0 the fifth group.. : 
l The 3 various reflex phenomena referable to the lips and tongue are 
5 o especial .interést, bot ‘aré apparently confined to the cas#s with 
" pséudo-bulbar.” , manifestations." ‘These phenomena include the 
E “buccal reflex " of Oppenheim (‘= “lip reflex” of Thomson) — the 
Se ' hard-palate | reflex” of Henneberg | and: the orbicularis reflex. They 
“coinprise ‘the production of pouting, sucking and chewing movements 
4 Ansaugen") upon appropriate stimuli, ',. . d | 
- Reflezes.— The state of ihe superficial and deep ‘reflexes varies 4 
groat deal; depending not only: üpon the clinical type of Parkinsonian 
. syndrome, but also upon the: presence of various extraneous factors. 
_ Thus, in addition. to the có- -6xistence of pyramidal affection or of cete- 
 «bellar disease, one must take into consideration the influence of such 
" ‘all-important: factors as age, decubitus, presence of contractures,' arthritis 
Hu deformans and muscular wasting. By reason of their frequency it will., 
d Ge advantageous to consider them at the outset. . T 
Although, all patients with arteriosclerotic ‘Parkinsonism do not 
pre fall into: the category: ~of senescence, nevertheless advanced 
- Me commonly: complicates the clinical picture. Its influence upon the 
ge hte: of the reflexes is proved, but the actual nature. of such’ changes is 
| H subject upon which no exact information is’ available. There is 
certainly, > "however, a fréquent ` depression in the activity of the deep 
< reflexes. The effect’ of old age upon the pupillary responses, and EN 
`" the rectal, vesical and genital’ reflexes will not be considered. . 
^ diminution and later abolition of the abdominal response is, of course, 
"Well, -kdown.: Absence of ‘the Achilles jerk with conservation of the 
"knee ánd arm reflexes, i is by no means an uncommon finding in healthy 
. old age, di is doubtful whether: T Babinski type of response is: ever 
seen: in- éasés of “normal senescence, although | occasionally said to 
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occur: - GE ` : "e i 
"In. bedridden p Tr with cerebral . arteriosclerosis’ the tendon 
` teflexés become farther altered by the. development of contractures. A 
"'pérmánent attitude of. flexion. results and it may be quite impossible to 
NM elicit patellar OF | ankle jerks: : Arthritic changes, ‘particularly in the 
8 upper extremity, produce a similar difficulty i in testing the.reflexes. i 


J 


` 
PS 


& 


t 


A ‘ ^ . D ! f 
E 


48. pos D = ARTICLES AND CLINICAL OASES 


‘In the few cases in which, the influence of advanced age, of con- 
tractures and joint changes is non-existent, the tendon-jerks are active, d 
but the typical motor response is slow and gradual in attaining. its: 

i summi and the return to the, résting posture is prolonged. . Clonie 
responses are not usually obtained. The abdominal responses may be: 
elicited, but they tire readily, so that after three or four: successive - 
stimuli no contraction results. . m 

In uncomplicated cases the plantar responses are of the flexor type. | 
d have ‘tet succeeded in changing the character of the reflex by altering 
the postüre of the head or neck (Walshe [101]. Rosenfeld's method 
[88] of changing the character of the plantar response by means, of ` 
hyoscine has not been tried in this series. " ` AE i, 
o In cases in which & pyramidal affection exists in Wee with, ` 
the pallidal disease, there is & change in the character of the tendon- _ 
jerks. The delayed contraction and gradual relaxation are less notice- u 
able and o clonic element is superimposed. This latter may only be 
revealed by graphic, methods. The superficial abdominal responses, are 

‘rabolished and the plantar reflexes are extensor in type. Sometimes, 
_ when the pyramidal disorder is presumably slight i in degree, the plantar , 
response may be extensor in type when the stimulus is applied to, the 

l outer side of the sole, and flexor when the inner side is stimulated. 

. Another type of, variability i in, the plantar response: has been Mu 
in cerebral arteriosclerosis by Buzzard and Barnes. In their patient . 
` plantar, stimulation evoked an extensor response when the leg was * 
` extended, but the reflex: changed is the flexor, type when the limb was" 
flexed: They applied the term “ pyramidal uu M bo this | 
phenomenon. 

' Hyperkinetic disini. —Bésidos the oe E A 
‘manifestations which, as we have seen, form the background of this ~ 
syndrome, other symptoms of a hyperkinetic nature are occasionally 
encountered. . These are of the utmost diversity and vary in complexity . 
from involuntary movements of a simple, repetitive nature to: com-. 
plicated psychomotor activities of an almost purposeful type. Thus at 
one pole we have simple tremor or, choreo-athetosis representing a 
hyperkinesis which is purely involuntary and almost beyond the control | 
of volition; at thé other extreme he the parakinesias, expressive move- 
ments, motor stereotypy; the echopraxic and palipraxie, phenomens, . 

movements of sucking, tasting and smacking of lips (* Ansaugen,”),. 
forced grasping and groping, clutching movements initiated by visual 
stimuli, akathisia, movements S rubbing’ and stroking’ and so Jorin, 
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pue ob, E iotivities. have’ been- studied by: the German. school, 
particularly by Kleist [47] and [48]... ` , EE 
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ES Hyperkinetic manifestations are on hd whole uncommon ln: S 
. selerctié Parkinsonian states; the absence: of tremor is indeed & point 
d, of. differential diagnostic importançe. ` ` When the more complex psycho- 
motor signs occur there is usually, & severe co- existing degree of 

` intellectual enfeeblement. ` This'does not: old froe for the simpler types 

. of involuntüry movement of tremor or. chorea. ‘In diffuse cerebro- 

PM vascular disease when akinetic’ phenemen& are: ee there gre às a ` 
l ule few, if-any, evidences, of hyperkinesis, but ‘exceptions occur. Thus 
jn. ihe: second case of Stief, Kleist’s Case. 1, and Freund and Rotter’s 
SECH patient, tremor of hands, head -or- jaw, was associated with 
'arteriosclerotio, Parkinsonism., ' Sicard ‘and Parafs patient exhibited 
EE movement; movements’ of grasping ‘and groping’ 
$t Zwangs- und Nachgreifen, optisches, Kurzschlusshalten, Festhalten ") 
"Were described in association with a: hypokinetic-hypertonic” syndrome 

* by, Schuster and Pinéas and. by, Kleist (Cases 1 and‘7, of 1927). The 

- pehavigur of thesé ‘patients closely: ‘resembled that of some of the 

| patiente with frontal tumour: described.by Adie and Critchley [1]. 

d ` Involuntary.movements of the palate, pharynx and vocal cords wore 
geenin the cases recorded by Croüzomg,.Dereux' and Kensinger, Signorelli, 
“Lhermitte and Cuel; and Lhermitte- and McAlpine.” Lastly, among 

. the miscéllaneous involuntaty thovements of complicated order may be 

mentioned Btief's fourth case, the first-and sixth cases of Kleist’s (1922 

= and Noethe'i B patient. One patient. in my series exhibited. many 

‘psychomotor activities in the formof plucking at his nightdress, fingering’ 

-the coat and stethoscope.of. the examiner, touching, rubbing and-stroking. - 

"Kléist! 8 first patient 1922" and 1927 papers) showed explosive mimic 

` movements and. sucking, 88 well: a8 forced. grasping. In the right hand 

i ` -there. were, in addition, movements of pill-rolling, rubbing, grasping 
and touching... In Case 6, parakinesis and palipraxia were present. ` 

` Nosthe’s patient showed with the’ ‘lett hand movements of striking 

d the ‘head, clutching’ the hair, grasping the genitalia, shaking hands, 

"pulling at the bedclothes, forcéd grasping and echopraxia.- T 
. Stief's fourth patient performed complicated : movements of packing 

» abjecta in bed ; “and at's later tage, when grossly demerited, she would 

slowly: ‘transfer to the: mouth any Object placed i inthe hand. ` 

— The psychological aspect. Psychioal changes are both frequent &nd : 

rnportani in the arteriosclerotic Varieties of Parkinsonism. | In some 


i instances mental ‘change appeats very early and may indeed antedate 
"many oho, | We De e . en 4 
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` féstations tend to. occupy the foreground of the’ picture. Other. cases 
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the appearance vef physical um in ud cases: the psychical mani- 


show little or no mental change until the, terminal phase of the disease. 


‚Caseg which I have relegated to the second type are especially prone’ 
‘to be ‘characterized by psychical defect, but none o: the other groups, 
is exempt from similar change. 


se e 
* 
- 


In the milder cases the onset of the Sechert en niay 
for & long time. escape notice, &nd such changes as may be present are - 


often aagribed to senility. The severer grades are usually regarded as 
examples of senile or arteriosclerotic dementia. 
- The main psychélogical features indicate a gradual process of 


cerebral dissolution ; in ‘short, they comprise a global dementia, which ' 


may be variable in degree, together with some change in affectivity. 


The earliest signs usually ‘appear insidiously, although an, acute onset ` 


following’ a stroke or an illness does not argue against the diagnosis. 
Among the early symptoms is a falling off in the patient's-intellectual 


capacity ; ; he may still be able to cope with the ordinary routine of his - 


occupation, buf any fresh or ünusual.demand ,upon his intellect fails, 


to evoke the normal ready response. This failure of mental elasticity . 


causes the patient to feel jaded and harassed when faced with problems 


lying outside his usual experience. An anxiety state uos infrequently . 


| results and many patients seek advice and are treated as “ neurasthenic." 
These delicate criteria of dissolution may .not be apparent in the less 


j| 


Fanon or to, embark upon unwonted enterprises ; he tends to “ fall 
, back upon himself" and’ to be inattentive to external concepts and. . 


cultivated type of individual; in the words of Hughlings J ackson: [40], 
“much depends upon the type'of brain he had before his illhess." 
Later, the patient, may show an unwillingness to cope/with nove 


‘stimuli. He thén appears “forgetful of the trivial events of the day, 


and complains of defective memory. There'is no failure, however,. 1n: 

recalling the remote past, and in later stages, we find the ‘ ' anecdotage "' 

and conservatisms of senility. 
Parallel with this intellectual ee a gradual imitation of 


s- 


the field of interest is often apparent. The patient becomes.self-centred ` 


and fr equently selfish, and’ the troubles of his friends and relatives leave 


him singularly unmoved. But within this narrowed sphere there’ is’ an 


instability in the emotional tone and & corresponding lack of expression~' 


control. Tears and langhter are readily evoked, SE without ) 


corresponding affective concomitants. 


Variability in ‘the EE of mental change i is often Rin) --— 
i : 1 
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of en patients havé periods of usi which, alternate with periods 
of elouded, consciousness." Under treatment, or after admission to 


hospital, the symptoms tend. to improve in a striking way. Hughlings 


Jackson [40], speaking of the mental symptoms of softening of the 
brain, distinguishes’ ‘carefully between the active or positive manifesta- 
tions due to the remoyal ‘of inhibitory control and the negative ones 
which result from ihe loss of substance of part of the functioning brain. 


` The latter type of change, he states, may slowly develop weeks, or even 


months, after an acute vascular crisis. A consideration of the inde vidual 


. symptoms Gë EE in & severe or long- -standing case may. be shortly 


considered. | 

Disturbance of the centripetal functions is present in all severe Cases, 
'80 that the patient's perception is defective and délayed ; in severe cases 
there is no link whatever between the patient and his environment. 


Illusions, or perverted comprehension of precepts, are not common. 


Hallucinations muy occur, but are rarely systematized or vivid. 
. Ideation and the power of abstract thinking is, of course, completely 
lost in the severest stages, but an assessment of the patient’s ability is 


much impaired by difficulties in éo-operation; defects in self-expression 


and the delayed perception may give rise to an erroneous and inadequate 
idea as to the state of mentation. 
Association processes are "M retarded in the arterio- 


. sclerotic, and the number of available concepts is reduced.’ Processes 


i- 


‘of calculation and of expressing a coherent opinion upon an abstract 
subject are impossible. . The patient passes with difficulty from one idea 
to another, and the first concept, once grasped, tends to occupy con- 
sciousness to the exclusion of fresh ‘incoming ideas (ideational inertia: 

perseveration), A similar lack of mental-agility is also seen in some cases 
of post nec Praia Parkinsonism, and to this Claude has applied the term 
bradyphrenia, Or. " mental viscosity." Delusions or erroneous ideation 
may occur and take ,many bizarre forms. Among the more usual varieties 


` are nihilistic, hypochondriacal, and micromanic delusions. 


Disorders of memory ate among the earliest and most characteristic 


of the psychical aberrations. A defective impressibility is & most obvious 


feature, so that the memory for, recent events always suffers much 


more than that of the distant past.. Sometimes the memory of familiar 


surroundings may be so impaired that the patient loses himself in his 
. own house and is unable to find his way about the neighbourhood. 


: Confabulation is not a feature of this type of disorder. Bleuler has 


called attention to the presence in the senile of cryptomnesia, whereby 
Y Ch 1 3 : 
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: gx -the patient, having, ak gent. Zeite & new idea; finally assimilates’ it and 

` then publishes ; it and: passes it on as original—perhaps even to the” very: í d 
ES person whende it was obtained. . Disorientation ag to: ‘time, place and" 
" person is’ almost constant, EE fe iy ee T | 
. _ ' Clouding of consciousness, either permanent or: ‘episodic; may occur ` 
Pe Ain the`läte ‘phases:. ‘At night-time there ig frequently, some degree of © 


. deliriog& excitement which contrasts ey with theipatient's diurnal S 
} 


A 
D KN ^i T M 


e , impassivity. E E a. Sg ee 
Ki ez EE in affcctivity are Se in he Lots stages, a 
`> dh cases ‘belonging | to Type 93, there is a marked emotional | incontinence, 
is with ‘spontaneous , weeping . and" laüghter. It is doubtful, however, 
e whether these emotional displays: gro: Ip any way a true, ‘representation ` 

of the actual feeling ‘tone. - Certainly i in ‘the: later Btages: there ` appears iE 
Br to ‘exiat "an. “apathy... When. there is 8 constant: ‘departure ‘from the. 
- dormal. feeling tone, the. eo affect i i8-One, of depression rather than of 

` exaltation: - Gët | au. ERU ipsis (s SE E 


^5 


en The power of attention suffers i in most, instances—so that there-ig a a. 
E - -diffculty i fixing ‘the patient’ 8 mind on à ‘particular. theme. , Once the: . 
"abtention. dt aroused,- however, a marked prolongation occurs, and ‘the, - 
SÉ 3 eri ig with difficulty ç directed towards ` Sa. -fresh idea. Ge x P 
| .- Buggeatibility isr usually defective; in-some, cases &  negativistio * A 
, wr. i8 present, 80 ihat suggestion ‘evokes, E contrary: Yesponse. | Altera- 
tions, in: personality, i in the ünture » ‘transformations, are not: usual in. 
= his ‘type of patient. . zx x. Ts E 
The diagnosis: ftom ‘other : ene: and pen payoliseca 18 Hob | 
S "readily made on purely psys shiatric grounds, | „Although thére.is: usüally- 
d “little” or no: difficulty i in "distinguishing "E pure case of senile "demenfia: 
"from one "oi arteriosclerotié dementia, nevertheless. in ‘cases of -artetio-+ , 
. ` sclerotic. “Parkinsonism the mentil gynipíoms may-resémble- either. type, j 
“Thus one patient may- show mental symptoms conforming to the arterio-f." 
cr order, and another to those of' the senile types., Characteristic :- 
ak - "hypertonié- -hypokinetic. signs usually differentiate these cases from the . 
Ze other degenerative psychosés, such. AB Pick’s (disease, Alzheimer’ 8 discase-" 
p and _presbyophrenia. ‘Furthermore, ‘the pathological restlessness seen in. 
_ the éarly stages’ of Pick's-disease: and preabyophrenia, rarely occurs inthe 
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ia -arteriosclerotic "Parkinsónian. T NA WS : e ge 


e? t Onset an course —In- the majority of cases the onset o£ + the | d 
Ze? Parkinsonism i is insidious and, the progress steady and gradual. There i is.” 
. DO, “history obtainable of any’ preliminary stroke. "The course of. the. 
y malady thereforé resembles that or the idiopathic variety, but differs in 
v being 1 more rapid. 7 p M E a Zog 
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Wei smaller group of patients with. arteriokclerotic "Pürkinsonism date 
hee symptoms fiom An abrupt onset, which i ig. usually , of the nature of 
(8 “mild ‘apoplectic ‘stroke. ‘The’ progress of the. ‘disease-is then charac- 
“terized by & series of mild seizures, mostly of temporary character, but 
« followed by a slight though'definite i increase in'the basic disability. Marie, 
' Ferrand arid others have stressed this latter type of ] progression and have 
^ dasociated: it with: the pathological conception of progressive. lacunar 
` disintegration. Each attack is transient and is, not attended by loss of 
consciousness; the paralysis is usually slight in degree and fwuently 
‘monopleégic: in distribution.. Ferrand and his co-workers were mainly 

interested in the- ‘phenomenology of these acute exacerbations ; ; it is the 
^résultarít. chronic condition which we are at present considering under 
«the category of ‘arteriosclerotic, Parkinsonism, ` 

There is a third and still rarer mode ‘of onset in these hypokirietic- 
d n syndromes, of arteriosclerotic origin ; thus .a unilateral 
` Parkinsonism mär follow: a stroke. In such cases a hemiplegic dis- 
- tribution: of rigidity, with little or no paralysis, no tremor, and no reflex 
eviderice 'of pyramidal disease constitutes the clinical picture, Amongst 
eases of this type, recorded i in the literature, are those of Bechterew [5] 
~ (who employed the term É hemitonia apoplectica ”), Pfeiffer Es 7], Loewy, 
. Mingazzini (whose case WAS peculiar,in that the clinical signs, were on 
| ihe same side as the pathological lesion); and “Boettiger [6], who spoke 
"of “hemi-hypertonia, apopléctica " or ' ' extracapsular hemiplegia."  ' 


, `. The. termination of the malady is. always fatal though the exact | 


mode of déàih'is variable. In some cases the patient becomes bed- 
, ‘ridden and incontinent. with thë legs completely paralysed in extreme 
flexion; ; difficulty in swallowing. appears and he can no longer feed 


X himself ; articulatory defects render the patient unintelligible ; con- ` 


sciousness is clouded. and intellectual 'enfeeblement:is profound. The 
‘ultimate phase is that of the “démence ‘paraplegique ` described by 
T “Deny jand Lhermitte. . Death usually, results from’ broncho-pneumonia. 
. Such is, ‘the characteristic termination in the ‘decrescent or senile 
oe of arteriopath.. In younger patients, in whom there is usually an 


‘increased blood-pressure, death may be sudden. , In such large vascular , 


“Tesions of a focal nature are’ commion and” the "patient ‘succumbs to a 


severe, cérebral hemorrhage or softening. We Ge 
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.: The-diagnosis of cerobral arteriosclerosis is „usually easy and Cases , 


E arteriosclerdtic Parkinsonism are often ‘recognized at sight. - , The 
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differerices between aae dans Parkinsonism’ and ro ayndromes i 
of cerebral vascular disease are ‘those of degree rather than of quality. 
As ‘previously emphasized, the pseudo-bulbar, the lacunaire and the 
- arteriosclerotic dement frequently show in some degree.the features of 
Parkinsonism, and'a too sweeping classification’ of cerebral arterio- , 
'sclerosis is neither póssible nor desirable. Most difficulty hes in they 
differentiation from idiopathic paralysis agitans. As previously stated, - 
it is doubtful to what extent the two conditions are actually separable ; 
cases éist which are difficult to place in their proper grouping and ` 
` these’ probably represent transition types. . Usually, however, the two 
conditions are clinically distinguishable. | , | 
The onset of the symptoms may be different in the two cases. In ' 
the idiopathic variety the disease starts, insidiously ` a-similar mode of 
onset may occur in the arteriosclerotic, but in a certain number the 
symptoms date from an acute apoplectiform attack. Secondly, the 
.cóurse may vary in the two diseases. In true paralysis agitans the’ 
advance.18 slow but steady. In arteriosclerotic Parkinsonism’ the ` 
'advance is usually more rapid, or the disability: increases by a series: of ` 
step-like progressions, each exacerbation corresponding | to a mild 
BEIS ? : i 
' | The clinical manifestations are not quite identical. Thus a mono- 
plegic or unilateral ‘distribution of symptoms is rare in the arteriopathic 
varieties though common in paralysis agitans. In both types the facial 
‘expression is fixed, but in most of the vascular cases there is little or no 
smoothing out of the wrinkles and less facial greasiness. Typical pill-^ 
rolling tremor is almost always absent from the arteriopathic cases, 
though a ''senile" type of tremor may be seen in the head, jaw or 
l hands, of the decrescent cases. The character of the rigidity is very . 
 Bimilar in the two conditions, but the ‘ ' cog wheel "' phenomenon is rarely. 
obtained in the arteriopath. Some authorities have been impressed / 
buy a greater firmness of the muscles on palpation in arteriosclerosis, bu 
my experience does not altogether support this view, except in some o 
the older and -bedridden patients. Jakob, and ‘others believe the 
l muscles and tendons stand out more prominently in the symptomatic 
typed. In the late stages the artériopath probably shows more: con- 
tracture and joint change than the true Parkinsonian. , One of. Ehe 
ions important poihts of differentiation is catatonia, which is rarely - 
"seen? in true paralysis agitans. Severe symptoms referable | to the ` 
‘bulbar -mechanisms (dysphagia, dysarthria, sialorrhosa)’ suggest an. ` 
arteriosclerotic basis to the malady. In most cases of ‘arteriosclerotic > 
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Parkinsonisn} the gait differs in certain minor See from that of 
_! true. paralysis agitans. For example, the arteriopath ‘almost always 


Swings | his arms, though in a stiff and automaton-like manner, and 
festination and propulsion are less’ obvious. 

Psychical changes are important in differentiating the two c 
Mental enfeeblement is an uncommon symptom of paralysis agitans and 


^X never appears until the late stages. In the arteriopath mental changes 


are, of course, very common; they are severer in degree and earlier in 
their appearance. The presence of emotional'instability, wik facile 


' laughter and tears, is strongly suggestive of a vascular basis. Incontin- 


ence of urine and fæces rarely occurs in genuine paralysis agitans ; 


. indeed Gowers stated he had never met this symptom, while defective 


sphincter control is frequent in the arteriosclerotic forms. 
' In distinguishing between the two types, evidences of peripheral or 


, retinal arteriosclerosis must be sought for. A negative finding does not, 


of course, exclude the cases of senile rigidity nor altogether the arterio- 
sclerotic types; on the: other hand, the demonstration of definite 
arterial disease in the periphery is suggestive of a vascular origin. 

The presence of other focal manifestations (cerebellar or pyramidal 
signs, aphasia or apraxia, palilalia, choreiform or other involuntary 
movements not seen in paralysis agitans) suggests an arterial origin. 

Lastly, the age factor 1s often helpful. Idiopathic paralysis agitans 


' is a "disease of the degenerative period of life, but not of extreme 
senility " (Gowers). In the majority of cases, the symptoms arise in 


the sixth decade; the average age of onset was 52 in Gowers’ series, 
while if was rare for symptoms to appear after the age of 65. In the 
arteriopathic cases the age of onset varies according to the type of 
arterial disease; many of the cases associated with hypertension and 
arterial changes of moderate degree start at a comparatively early age; 

many of them become ‘affected between the ages of 40 and 50. With the 
cases of decrescent vascular degeneration, ‘however, in which the blood- 
pressure is often low, the age incidence is much later and as a rule occurs 
at. a later stage than paralysis agitans. An onset after the age of 65 is not 
uncommon in such cases, many of which belong to the clinical sub-type 


. of senile rigidity. In short, symptoms of Parkinsonism commencing 


E either early or very late (before 45 or after 70) are more likely to belong 


to the arteriosclerotic category. e 

r Apart from other syndromes of cerebro-vascular disease.there are but 
few disorders which bear any resemblance to arberiosclerotic Parkinson- 
ism. Cases of post-encephalitic Parkinsonism’ occurring in middle or 


t 


E E D H A D Tu d t. E : 
D ` E - ' r LF Sa ; Dé = à o bé 
| | > . l 3 . Ms D i d SC Run H t sin UA j Mi Ze P 
be ` - f p" x ii 7 Y 
dm BOLT T uide 4: ORIGINAL, aligns: AND" GUINIOAD. CASES, oe 4 SCH 
"m tr " ° S c r 
oet B mr I 


- 


TI MT 2 
l d$ saniel life. may’ Sause” confusion, üt vun be distinguished ay e dÉ 
—Dresenré sof: ocular, signs, py E greater ‘degree of greaginess of- the skin, M 
and by, different “psychological . concornitants, quite, get froni. 2 history M 
Ed of. acute encéphalitis. ' ',: «^ ,% TE = 


^ 1 


"Cases of mesencephalitis obiit. are / distinguished bs the presence e 


Së ` of additional characteristic signs,. such ‘as pupillary alterations, hyp- e 
E "algesic areas, defective posturàl'sensibility and abolition of the tendon >` 
j^ reflexes, ; A history of venereal infection and positive serological teats à, 
z  confirnthe ` diagnosis. ` : In thiese ips too, the evidence ot 8 peripheral 
aes “arteriosclerosis may. be wanting. ` Kate e KEE we 
‘Reference has , alresdy, ‘been jade, to. thosé “states of pscudo:^ 2 
` Parkinsonism which, may. accompany ankylosing spondylitis or arthritis: | 
3 . defornians. . Except’ in cases where. true paralysis. agitans. CO- “exists 
| v with _severe’ ’ joint: changes, ‘there should | be no real fein in, 
“distinguishing ‘them. `" Edi 
LN "Some difficulty. may be: EE ine- separating the: cerebello-" E 
` pallidal’ typeof ` arteriosclerotic" Parkinsonism from other. cerebéllar-.'' 
Syndromes of the aged, in particular ` olivó- -ponto- :cérebellar' atrophy ` 
tDejetine and. Thomas), olivo- rubro-cerebellar atrophy \(iejonné and: y 
Xihermitte),: delayed- cortical ‘atrophy (Maries. Foix, Alajouanine, etc.) 
and the. various transitional forms (Ley). "These disorders are, 88 far l 
‘a8 We, know. at present, associated with: a -sénile process" and bear, no U 
E direct 'eetiologicàl: "relationship to cerebro vascular disease - hence, the, m 
3 “préseticé of. peripheral or-retinal arteriosclerosis will suggest th cerebello- ` < : 
NBN syndrome; A sudden Op "apoplectiform onset, Of & ‘step-like’ |, 
. progression, in.& downhill direction suggests. c cerébral. arteriosclerosis, 
' , The ; co- existence ‘of ‘other ` focal brain manifestations ` is not td. bai. 
` expected 4 in the senile cerebellar syndronies. The , pressure of well: 
, . definad extrapyramidal signs (bradykinesis, mask-like face) are ‘points, D 
in favour. of cerebral arteriosclerosis. Lastly, the, true senile cerebellar P 
i “syndromes are not, as a rule, associated with mental change.” In the , 
l "majority of cases, the state ofthe muscle tonus is'a valuable diagnostic ; 
"point, for a normal ; ‘or. diminished’ tone ` occurs in the senile atrophies, 
_ though in^ “the ‘terminal phase rigidity: may- be, present (Ley [51]). ER : 
p Differéntiation has. also to'be: made, 88 ; Lhermitte has shown, from. 
"those cases of senile paraplegia: ‘due to purely muscular changes. : The a 
', main ‘distinguishing feature of senile -myosclérosis- ds a. "highzgráde- 
| . generalized muscular wasting. with. myoidema’; ; the’ course is. slower. 
wand there is a relatively long, interval between. thé affection of the legs: i 
. and : ‘implication: fof | the trink, neck and arma. , , Frequently. passive 
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xüsnipulations of the affected: mabe are Apr, and attempts, " 
80, doing elioit pain.. ` In addition, there are two symptoms of arterio- 

, sclerotic rigidity which- are rare in senile myosclerosis, namely catatonia 
and mental change. , o a -> 


ee : CHAPTER Te Mona Parystotosy. 


The nature. of ' ‘ artertosclerotic rigidity: A certain amount of 
. doubt exists. as to whether a single pathogenic’ agent is responsible for 
the various forms , of rigidity “met in arteriosclerosis. In t large 


proportion of the cases the hypertonus cannot be due to pyramidal 


disease, and even when this is ‘present it Ze cannot account for 
the whole of the rigidity. 
eo ' The * plastic.” character of the gege the bade. the 
poverty.of spontaneous movement, ‘the ‘attitude, facies, stance and gait 
of the patient. suggest a close analogy with the amyostatic syndrome of 
extrapyramidal disease. ` It-has ‘been customary, therefore, to attribute 
. these symptoms to disorder of the corpus striatum, and of the pallidum 
| in particular: Hence the syndrome of. arteriosclerotic rigidity has been 
associated with-the hypertonus of idiopathic paralysis agitans. 
l - Before accepting such an opinion. unconditionally, it is advisable to 
broaden, our observation of the clinical phenomena and interpretations 
thereof-rather than tó focus the whole attention upon the pallidum. 
Closer examination of the cbaracter.of the rigidity and the factors 


influencing its intensity, coupled with an appreciation of the. psycho- ' 


logical aspect of the. patient, will reveal other features "which do nof 
form an essential part of the true Parkinsonian syndrome. 


In the first place, the bypertonus appears to be more under the: 


influence of psychological factors im the arteriopath than in the true 
Parkinsonian. Thus, the: degree of rigidity varies with the amount of 
` force used in passive manipulation." Again, by distracting the patieht's 
attention, the degree of rigidity is'lessened, although not removed. In 
gome patients. these: factors aré so obvious that the rigidity may lightly 


- be attribüted toan inability tó relax. But when by appropriate measures ' 


the whole of He: psychological factor is eliminated there is still an 
obvious: residuum: ‘of increased tonus. Foerster has shown that this 


rigidity. is' demonstrable eegen. during sleep. On the other hand, by. 


employing those devices which’ remove the reflex component, of the 


rigidity (i.e. , by novocain de-afférentation) an 1 obvious reduction c occurs 


in the’ degree of hypertonus. 


- Nori is it wise or even justifiable to disregard entirely the obvious 
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" difficulty in relaxing " which these arteriopathic patients show. This 
inability to relax, so constant and so potent a factor in this disorder, ' 
is seen in few other clinical conditions with the same frequency or 
intensity.. It may well be compared with the rigidity occurring in cases 
of dementia preecox, in which the rigidity is the physical reflection of 
the mental state of negativism. A similar state of mental resistance 
does not occur in cerebral arteriosclerosis to the same extent, although 
is cannot be said to be entirely negligible. Kleist indeed regards a 
state wf psychomotor negativism as all-important in the production of . 
counter-pull. Psychological factors of even greater prominence in 
the cerebral arteriopath are a defective accessibility and an impaired 
appreciation of the impressions received. This intellectual defect is 
mirrored ın the physical condition by an impaired ability to grasp the 
wishes of the examiner, or to assist him by the relaxation of the muscles. 
Passive manipulation of the extremity, therefore, produces an automatic 
and almost '' reflex " tightening of the muscles as if in opposition. 

Inability to pass readily from one concept to another shows itself 
by a failure to grasp quickly what is required. This ideational inertia 
is reflected 1n the physical state by a tendency towards motor persevera- 
tion, so that successive commands may evoke identical responses. To 
some extent the hypertonus may be the expression of a perseveration 
whereby rapidly alternating passive movements, as of flexion and exten- 
sion of a limb, tend to be resisted. Two chief clinical phenomena 
illustrate this point: first, if the limb 18 rapidly moved in a directio 
of alternate extension, and flexion, and then abruptly released, the 
patient may of his own accord continue to make feeble flexion-extension 
movements simulating those carried out by the physician. These 
palipraxic ‘“after-movements” persist for only a short time. Th 
second illustration lies in the assumption of catatonic postures, a feature 
which will be discussed later 

When evaluating the various factors in arteriosclerotic rigidity, it 18 
necessary also to investigate the peripheral mechanisms. Changes of a 
senile or trophic character in the joints, tendons, or muscles are frequent 
and important factors. The presence of a deforming arthritis in the 
Joints of the limbs is of itself apt to produce, by & process of partial 
ankylosis, & spurious increase of tone in the atfected extremity. This 
pseudo-rigidity, combined as it often is with a poverty of spontaneous 
movement and slowness in execution, may simulate the hypertonic- 
hypokinetic syndrome of paralysis agitans Indeed, through the 
writings of Brissaud, Delachet, Sicard [87], Lhermitte, Steck [91] and 
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i others, “the French ‘have béen, dong finds with tho- clihical conception 


- of a. “ayhdrome parkinsonienne- à forme arthritique " or, the “ maladie 


ide, Charcot- Landré-Beauvais.’” The stance and bowed attitude of the | 


‘Parkinsonian, and even the impàássiye face, is closely simulated in the 
aged by: conditions of cervico- dorsal kyphosis, with ankylosis of the 
occipito- -atlanto-axis articulations, B clinical commonplace i in institutions 
„for the ged, ` NR P E t / i 


. Contractures appear early i in senile and arteriosclerotic rigidity, and 


. advance’, apace BS ` BOON 84 the. ‘patient Becomes bedridden. AS ypical. 


deformities appear in the. hands ; the flexed attitude of the legs becomes 
extreme; so, that passive ‘extension is quite impossible, and the tendon 
, teflexes. becóme difficult to elicit, ' JE E. S x ! 
` The causation of-early' contracture’ i in ET 18 obscure, but 
vis pens ‘attributed to implication of, the meninges ' or ventricles 
(Gaussel: [88]. `, In: cages of multiple vascular lesions, however, a type 
of contracture may appear which is spoken of. as ^ pseudo-précoce," that 
«ig to say, a slight and transient stroke e followed ‘almost intmediately 
` by the: development of contractures of a “late” type. Bard [4] has 
"suggested that in stich cases the contracture i ig really an expression. of 


diffüse or multiple lesions ; the stroke which appears to be. responsible : 


is. not’ the sole agént, jor other: ‘and slighter seizures have occurred 
previously ; hence the contracture.’ is a “late” one Af dated. from these 
original: and "often negligible - ‘attacks. Such an hypothesis" may be 


applicable to the, gevere. and early development, of contracture in cases 


of” ‘arteriosclerotic Parkinsonism. EI | Co ^ S : 

Other- saverer and more permanent shortening DEOS may occur 
in the tendons around the joints. ` "These ^! ‘retractures,” as they may.be 
called, do: not disappear’ under éven ‘the’ deepest. anesthesia, and after 
' death e may be necessary bo straighten the limbs. . Pon 


* e 


i a ‘Fibrotic changes in ‘the muscles themselves still further augment the ' 
, rigidity. Lhermitte, both alone [52 and 55], and in collaboration with, 


-Lejonne (50), has described under: the title “ * M yosclérite rétractile pro- 
“gressive,” or “ , Myopathie sénile et: primitive, " the clinical.and patho- 
logical aspects of; this complicating ; factor which develops with such 


rapidity i in ‘the. bedridden patient. The aged are particularly susceptible: 


' Changes of. this character located within the muscles contribute to the 
feeling: of, hardness on palpation. ‘Moreover, the intrinsic changes i in. the 
_ muscle assist i in the so-called '‘ *foringebenden ” rigidity whéreby tendons 
“and inuscleg stand out prominently i in contour. There is always a great 
| diininutioh in ` the bulk of the muscle, and the mechanical excitability 
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_ 18. . incredsed> Tha’ asics | are. ` tender "on: “palpation and: ^mbtemipta : a 

 passivé manipulation are: ‘paibful. No- changes occur in the TefléxeB 

' sensibility. i is intact ; there is a slight diminütion i in electrical éxcitabilite f 

bus: no reaction of: ‘degeneration... It is remarkable, that 80 important EC 

. clinical ' ‘observation, as the existence of a ‘senile fori. of myosclerosia 

should. escape comment, SE the subject bag been reopened i ip mors 

recent years by Fumet [31]. 7; « *- m | à ros 
In cases of partial or SE EE of the. extremities fioi 

discat of the peripheral vessels, there also occurs ‘rigidity or cramp CG ` 

& temporary nature, Thus, in cases of’ intermittent ‘claudication. ths 

: affected muscles go into a state of spasm ‘coinciding with the period: cf 

Teast arterial supply. To 8 lesser. dégree the same phenomenon may 

, be geen in Raynaud' 8 disease and in ncropariesthesia ; Similar states cf 

_ peripheral arterial disease are present inamany of the cerebral arterie- - 

paths; and it is highly, probable that spasticity of" peripheral origi 


` contributes to the total rigidity. Such a conception would plain, 3p 


^M 


+ 


part ‘the marked influence of cold in, increasing the rigidity. - kx mt S 
Finally, account must be taken’ of: the possible existence of chfngoe 


. inthe peripheral nerves. Although comparatively. little attention has béz 


“paid: to the subject, the evidence of Schlesinger [85], ‘Franceschi [23] 
‘and others, demonstratés that & peripheral neuritis ofan arteriosclero-i= 
_ basis does occur. In.certain instances of diffuse cerébro- vascular disea-e 
therefore, it 18' possible that changes i in the. peripheral ` nerves contrib 
KI the “hypokinesis, Bs well aS to the formation of” contractures: | 
intramuscular fibrosis.  . uu GENES S S 
When rigidity of & pyramidal order i lg demonstrable there will appear 







ý characteristic ‘tendon responses, knee and ankle clonus, and Babinsirs 


` phenomena.. A ‘true defence reflex ` "may be obtainable. ‘It is .to bs ` 
noted, however, that all the réflex ` signs of. pyramidal ‘disease cano ; 
always be demonstrated, and sometimes ankle and knee clonus may Es 
obtained whilst the plantar reflexes remain flexor. -` ‘Conversely, exteps-r 
plantar responses may exist without: ‘any.clonus being obtainable...» — 
' Buzzard and Barres have described under ‘the term '' ‘ pyram il. 
equilibrium " a condition’ in which- the, functional integrity. o. 
pyramidal tract seems to.waver in the balance. It may be advisabl« =5 


v recall at this point the work of Walshe [100]; and also Marinesco arg ° 


Nicolesco [67]; who found, after the injection of. hyoscine in. cases =f - 
; idiopathic paralysis ' ‘agitans, that the planiar responses temporerty ` 
‘bécame extensor in type. Walshé discussed the -possibility of & clinic y? 
latent disturbance of pyramidal function being dd in Eee 
, pude examples of paralysi agitans. ' 7o A " 
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à e m asistido: ‘PARKINEONISM, KE 61. 
~ We are, gek fheretóre, don wider coneéption of ihe geg of the 
; . ‘rigidity’ ‘syndromés i in cerebral ‘arteriosclerosis... "It is no longer justifiable 
to attribute the hypertonus wholly to ‘pallidal disease, in fact; if seems 
_ that lesions. at all levels of ‘the central nervous ‘system, ‘and even of some : 
: ^ extraneural mechanisms, niay contribute. And we cannot disregard 
, the ‘psychological factors, ' as defective co-operation and even active 
resistance. "Thé pyramidal motor &ystem certainly contributes to the 
rigidity ` in.& proportion of C868. ~ Lastly, structural changes in the 
` joints, tendons, muscles, and potipheral blood-vessels SS pay im- 
aims rôle: e? os E à 
' Reference has M ‘been hadè A he extreme difficulty with : 
Ree volüntary resistance and failure to- relax are overcome in the 
'arteriopath. In some of the more .demented patients it is’ possible 
that: this factor iB insurmountable. Wilson has suggested that even in. 
UNE. om sn ‘apparently’. complete relaxation has been effected 
ins an element of psychomotor yesistance over which the 
“fo voluntary control. In such cases one is struck by a 
E Ee the phenomena of ‘apraxia and. the possibility of an 
whe” » cióud apraxic type of rigidity must be borne.in mind. 
. M nature of: catatonid.—The frequericy with which attitudes 
‘passively imposed "are maintained by the patient is & striking feature `` 
gf “the cerebral arteriopath. This manifestation is especially common 
: a all Parkinsonian syndromes associated with. arteriosclerosis, and 
occurs in "all Ehe types. described. s- 2 s "7 0€ 
: : Much confusion, ‘has arisen with regard: to terminology. The word 
d “ catatonia " “has been. employed throughout. this paper to ' describe 
S ; this phenomenon, in, spite of. possible confusion with that type of 
' dementis recox named “katatonia’” by Kuhlbaum. ‘Psychiatrists 
S apply the terni “catatonia” in a rathet vague manner to several 
“discrete neurélogical _phenomena bearing httle, or no relationship to 
each, other. ` Thus “ catatonia major” “is applied to the Spontaneous 
| . sesuüriptioh of statuesque : “poses, whereas “ catatonia minor.” is used 
' «to include "verbigeration, ‘stereotypy and: negativism. ,  Flexibilitas 
^ cerea: " ig a, term frequently used for' the clinical phenomenon in, 
- question. Amongst -continental ' ‘authors. thé word “ Katalepsie ” (or 
E cátalepsié" "Js in favour, but ite: use in this country in a different- 
= gense ang the possibility of ‘confusion with cataplexy argue: against its 
adoption. oe Contraktionsnachdauer ' " and “ Haltungsverrharen " are ` 
ae at tinies "used synonymouély with. Katalepsie. . 
Tn organic neurology catatonia i8 usually intimately associated with 
oe, the nature of: which i is. pallidal rather than ee 
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The first TUN E which arises im a discussion, of the. nature of 
catatonia concerns its relationship’ with rigidity. In ‘cerebral arterio- 
sclerosis, catatonia is essentially bound up with the phenomena -of 
‘rigidity, and is not seen in patients with a normal muscle tonus. In . 
various psychoses the association is less definite; in dementia precox | 
E! rigidity may be demonstrable, but of an entirely different nature; 
psychical factors in all probability. constitute the sole pathogenic agency - 
and it is not necessary to postulate structural: changes in the motor 
system, Moreover, in the psychoses catatonia is quite often present 
in the absence of rigidity. | | 

' Demole claims to have produced catatonia in cats and rabbits 
experimentally by injecting solutions of sodium or potassium chloride 
which produced destructive lesions in the basal ganglia, and particularly 
in the thalamus.  : | 

" Wilson [108], however, has produced evidence to show that 
catatonia may occur a8 & ‘concomitant ' of a pyramidal type of spasticity. 
Hie patient was an elderly man who was admitted to hospital in a 
semi-conscious state twenty-four hours after a stroke. There-was a 
' right-sided hemiplegia with rigidity, and some degree of aphasia.’ 
T'he, deep reflexes were increased on. the right side; the plantars 
were both in. reduced flexion, and æ crossed plantar response was 
obtained from the right sole. When the patient was placed upon : 
hisleft'&ide, the right lower extremity was passively abducted at the 
hip and flexed to a right angle at the knee. This awkward position ` 
was maintained for three minutes. Two Jacksonian fits commencing 


` in the right arm appeared. on the following day. The diagnosis of 


‘cortical (submeningeal) hemorrhage over the left ponto- -parietal Topon 
 .was made and corroborated at autopsy. — . 
There is but one neurological condition describéd, namely, cerebellar | 
‘disease, where catatonia may occur in association with states’ of 
diminished muscle tonus. Although, contrary to general experience, 
 Babinski [3] has emphasized a “ catalepsie cérébelleuse " in the human. : 
| subject, while Luciani, Thomas, Greggio, Borgherini and Gallerani 
havé observed the same after experimental ablation of part or whóle . 
of the cerebellum in-animals. 
' The ordinary cases of pallidal rigidity (exemplified by paralysis 
-agitans, post-encephalitic Parkinsonism, progressive lenticular degenera- 
tion) show an increase in the degree of plastic (or postural) tonus. 
Many, of them, as pointed out by Foerster, tend: to fix the limb 
whatever muscle length ` is passively imposed (fixation-rigidity : 


t 
! i 


k 


t L e > 
$ 6 5 ee d 
ai A a * 
n 


AP nen bre o 2 d Jaeger om, PA o ET P 


* 


` 
x i 1 D 4 tu E o uio Hp 

i 4 D A: Int j vi 4 ^ 

M DÉI (À r I ! 
m wo, 1 ^ i 

4 D " Xs 
RIT i o’ r i * F r?’ ` + > a3 Ze 1, i, LE 1 
b 5 WI vm f y, d af Brett DM af II" EX 

> n ^s x 

DE — EX 5 Be T à LT 


ps I v : 


& 
- 
a^ 
- 
re 


ç 
1 4 ^ 


p á » V d o "a act Y i 
+ fr / NW 
Qi "n UC A e vit 
t j 5 


E Adaptionsepannang)!" l pene. cabaignia!  owéyer, 18 ‘tot Tiei ab 


S with ` ‘ag “Wilson wrote [oj uatitinisi phbioment have. no pase 


in the’ &yndrómne." cae s v i ». e d LE 


e 


à 


“Catatonia, ' therefore, is a Meca which i can appear ‘in’ association 
with” “pyramidal . or extrapyramidal types of rigidity, ‘but which’ is 
independent "thereof, `- lt may occur as a psychotic ‘manifestation 
` mnlassociated with rhotór disability, although accompanied by & paychical . 
type of rigidity. "Lhermitte concludes that ‘catatonia is the result, 28 


l ‘much of: a -suggestibility due to psychical ‘disintegration as Lob dib- 


if 






` order: of ‘innervation, resulting from pallidal’ destruction, Steck [91] 
‘regards. ‘catatonia’ as CH Soe connecting SE with functional 


t 


_ plienomena: ^ : E : 


343 


; We-niay, therefore, ‘speak of ' motor " and ` qu. " components ` 


E catatonia. ^. Within the " ' motor complex (Are 'ineluded ‘all the 


Seale -hypertonic manifestations of ,pallidal, disease together: with, 
a fixation-rigidity. 'Pallidal disease of - itself is unas&ociated: with- 
P unless the psychical component 1 is also present. ` i 


‘and demonstrated’ lesions in the? dentate ' and roof nuclei. in. fatal cases 


: of. acute. epidemic encephalitis in, which catalepsy had peen & pres 


symptom during. life;.. CENE OC CL. 
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^ ` Defective mentation Às-'an all-important agent | in ihe production of ' 
' cat 


atonia,! just ` as in arteriosclerotic rigidity. , A disordered power of 
_ perception; ‘lack of attention and. retarded cerebration together contribute ' 
. towards a definite ideational inertia.’ The, patient is unable to grasp . 


: stcoéssive concepts if following too close on one another; if the sugges- 
j tion: takes the;form of. 8 command there will result & perseverated motor 


"résponsé. | If, on ‘the other hand, dt takes the form ` of ` an attitude" 


, ‘passively itaposed ‘upon &. 'limb-šegment, Ehe. posture tends to, be main- 
‘tained against gravity for an "undue length of time.’ Either of two views 
may, be hazarded' to explain’ this: "on the one ‘hand, the’ patient may - 
‘be unaware of the’ attitude of his limb in space, the proprioceptive 


i : impulses failing to reach consciousnéss on account of the dehientia. In 
: Other, words, the pätient becomies for a while Oblivious of the existence — 


VI 
1 


E his "lir b: "Or, on the other hand, the patient’ S sensorium may be" 
` “replete with the suggestion of the' new' attitude passively imposed, to 


e — Marineséo [66] has suggested: that thé cerebellum might participate . 
‘in fhe ‘mechanism' of catalepáy (Gatétonia) associated with Parkinsonism. ' 


_ the exclusion , of frésh ideas, It is not until this initial suggestion l 
“wanes or becomes replaced by the painful impulses’ from ‘the tiring ` 


qniselós that the, càtatonió attitude i is, eae DET 
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CHAPTER V.—PATHOLOGY. 


Although the scope of this communication is essentially clinical, it | 
‘is 1mpossible to discuss arteriosclerotic Parkinsonism without reference 

- to its pathology. Hence, the anatomical data available in the literature. . 
` have been examined with.a view to determining the extent to which 
pure pathological picture is forthcoming. The subject will be discussed, 
along general pathological lines, and then the correlation. of mech 
poa fpnctional change will be examined. 


General GE Considerations. 


The nature of the pathological process underlying the ante E 
types of Parkinsónism is by no means uniform. All. manner of 
regressive changes may be encountered, primary as well as secondary. 
The. pathological picture will vary, moreover, according to the degree | 
of abruptness of the ischwmic process. e? 

, Detailed description of the pathology would be far beyond the scope 
of this paper.. It will suffice to mention quite briefly the more important ` 
‘morbid processes which may be encountered. For the sake of con- 
venience one may regard the cerebral changes under three- heads : 
(1) gross vascular lesions; (2) minute vascular lesions; and (3) changes 
consequent upon: old age. Té is obvious that any combination of these b 
may occur. D | 

The gross vascular changes include macroscopic areas of htemorrhage'- 
or softening, lacunes of-cerebral disintegration, and the “ état criblé." 
They also include alterations in the cerebral coverings; thus the dura . 
may become thick and hardened, small areas of calcification are not 
uncommon, and actual ossification may be present. Changes in the 

leptomeninges include thickening and opacity of the pia-arachnoid ; 
| adhesions make it impossible to strip the meninges without damaging 
the GE in such cases a typical worm-eaten appearance results— 

the “état vermoulu” of Marie. Section through the cortex in such : 
cases often .reveals. a peculiar “ streaky’ appearance, described by 

Neubürger [72]. This feature usually antedates the “ état vermoulu,” 
and 18 thought to be an earlier stage of the same process, n 

The weight of the brain is diminished, and in extreme'cases it may 
weigh less than 1,000 grm. Very often there is a convolutional atrophy, 
which may be universal or localized. In contrast to Pick’s disease, 
however, cortical atrophy never occurs as a solitary pathological ` 
manifestation. When the atrophy ig more’ or less localized, the frontal ` 
lobe is most often affected, followed next in frequency by the temporal 
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a lobe. - Some degre, of passive ventricular distéhsion always accompanies 
‘atrophy of: the parenchyma (hydrocephalus: ez: vacuo). Shrinkage of 
"he basal ganglia may: be obvious.to the naked éye, and may prove 
histologically to. be the result, ‘not of. «mechanical pressure from the 
' hydrocephalus, but of an-actual diminution i in the number of cells. | 
The: minute vascular changes. consist, firstly, in glial overgrowth; 
. which- -may be diffuse or patchy. In the latter case the gliosis: may be 
"most. obvióus around the blood- vessels; ‘at other times it appears 
’ “tangentially jin the white matter’ immediately underlying the cortex 
' (=-Binswanget’s subcortical encephalitis). Globus [35], ‘who. studied 
 &he glial changes, by the impregnation methods-of the Spanish school, ` 
founda hyperplasia of ‘the: astrocytes. In the areas of softening, how- , 
ever, the astrocytes show every variety of regressive change up to total 
! disintegration. ‘During this process of atrophy their morphological 
characters may BO alter as to resemble the amoeboid cells of Alzheimer, ` 
"op even "7 ‘ gitter " cells. ` Hortega cells are somewhat increased in 
number, and appear often in irregular aggregations (germinal centres). 
“Alterations ¿occur in their shape ; some constitute the giant microglia 
cells of’ Cajal, others develop into true compound granular corpuscles. . 
. The oligodendroglia - ‘shows a slight generalized hyperplasia, m in 
I necrotic areas where, these cells are few or, absent. 
" Neüronal changes ` inclade disappearance of cells: The remaining 
| cells may ‘show shrinkage, nuclear eccentricity. and defective absorption ` 
of stain. ` The maximum change is usually found in the third and fifth 
layers of the cortex. Pigmentaty deposits of an argentophil nature 
atare not, uncommon. The neurofibrils may be irregularly or uniformly 
- thickened and the individual processes become intermingled (Alzheimer’s 
, bangles): , Around the plood-vesaels: there may be an infiltration of small 
m cells. E e 
` Weigert- -Pal preparations erte now. widespread, though not ; 
riese: intense, alterations i in the ‘myelin sheaths. Thus the long 
. fronto-pontine tracts are frequently abnormally pale. The lenticular ' 
. nucleus , is almost always affected, especially the. pallidum and its con- 
,neotionà,. and there is B relative pite in the subthalamic.- 
stéuctures. . R$ T i - 
» . The ‘changes conseguént upon: d comprise some !' degree of 
| Ee disappearance, hyperplasia of the connective tissue and increase 
"in the’ pigmentary elements.. The. cortical cells tend to disappear early, 
particularly. in the deeper lamina, oni Purkinje cells. may: be absent 


from the cerebellar cortex (Bouman. (7]).. Lastly, the presence of senile 
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plaques in the ‘cortical ` gray matter is SE Despite the work: 
of Bouman and Bok [8], who found plaques in the basal ganglia in & 
number'of cases (nine out of ten), most writers have’ stated that the 
central gray matter is rarely the seat of such change. 

There is nothing specific in the character or distribution of the 
vascular alterations in this particular variety of arteriosclerosis: In most 
instances the larger arteries of the base show the maximum change, but 
in & few. cases (cf. Claude and Cuel) the capillaries may- be affected | tO: a 
‘greater degree. , 

In those cases in ‘which muscle changes, of the type of retractile’ 
myosclerosis, are prominent, the pathology i is characteristic. Atrophy, i 
pigmentation and plasmodial regression of the muscle fibres are found, 
and some of the fibres are hypertrophied. The connective tissue lying , 
^ between the bundles and'also between the individual. fibres shows an" 

, enormous proliferation; fibrous or fatty tissue may replace some of the 
muscle fibres. Accumulations of small round cells cn the lymphatic 
spaces. gf leg 

, & number of cases also present adden of ‘disease in the peripheral 
nerve-trunks, consisting in parenchymatous degeneration with inter- 

stitial overgrowth, due, to changes in the small nutritive blood-vessels. 

The nerve fibres are diminished in, number and those that remain show : 

pronounced atrophy. There is an increase in the peri- and endo-neural 

connective tissue. Changes in the vasa nervorum consist in a thickening 

of all the coats, especially the intima, and in places the lumen may, be 
© entirely blocked. . 

The distribution of the cerebral lesions. in cases of arterioscleroti dum. 
Parkinsonism is characterized by an extreme diffuseness. Certain 
locations, however, are especially liable to be affected. Thus, in every 
instance the corpus striatum is the Seat of widespread morbid change. 
‘Hach of the constituent nuclei may be diseased, but the frequency with 
which the globus pallidus and the large striatal cells are affecued is. 
striking. The subthalamic centres are rarely specifically mentioned, 
though they are sometimes ‘stated to be affected to a lesser degree. 
Certain writers have called attention to the implication of certain parts * 
of the basal ganglia in cases with particular added symptoms ; Abus, 
‘Kleist has drawn attention to lesions in the thalamus in cases in which | 
counterpull was 8 prominent. feature; in Merzbach's cases of arterio- 
sclerotic Parkinsonism, in which various speech iterations were present, 
there were marked. changés in the caudate. Freund and Rotter have 
emphasized in their cases the presence of lesions in the dentate nuclei. 
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"Where, ‘pyramidal and psetido‘bulbar Seng were A additional 
lesions are demonstrable in, the shite matter óf the hemispheres, the 
„intërnia] capsule and the pons. ' Legions’ in: thé cerebellum, particularly 
HE the, dentate: nuclei, have, been demonstrated in the cases belonging 
to the fifth’ clinical group, and Also? ‘in ‘some cases (of. Freund and s d 


im “in which no EE signs Pere, ‘demonstrated daring life. 


+ 
+ ^ D 


d e : " an Phe Pathology of Senile P Vorsteifung.” - / | | i 
= The. ‘pathological: status of- ‘this | ‘particular syndrome is not easy 
. to determine. -According to Jakob, ‘senile changes are: ‘found. in the 
, ‘cortex. such as plaques and Alzheimer’ 8 ‘fibrillary thickenings. "There 1 is 
marked. degeneration of the third and. fifth layers, especially in, the 
frontal and temporal ‘lobes. In ‘the ‘striatum and pallidum there is. & 
i sevre diffuse parenchymatouś degeneration with glial'i increase. As in 
E the idiopathic paralysis agitans, the- large. striatal cells suffer most. : 
«Unlike the ordinary case Of senile dementia, plaques may occur in the 
, basal ganglia; Alzheimer’s ` tangles áre'not seen here. ` The. pallidal 
` network’ is filled. with calcareous-like deposits. . which stain - blue-black ' 
d with, hematoxylin and do not give'a fat reaction. Changes i in the locus | 
t nigér are lesa severe in degree, but shrinkage of the cells, demyeliniza- 
V ‘tion opd poverty of ‘melanin: are evident. Jakob differentiates this 
b pathological. picture from that in Alzheimer's disease.by the presence SES 
more seyére changés in the striatum ‘and. pallidum. a "E ee 
' Pathological diagnosis. — From, the standpoint of the “pathologist, 
SEH diffculty lies in: distinguishing the arteriosclerotic types, of 
Parkinsonism from idiopathic paralysis agitans and from’ the syphilitic 
"dnd post-encephalitic. varieties. ' Although the ‘pathology of the true | 
. Parkinson’ 8 disease is far from being established, nevertheless there are 
certain ` rulés which guide in ,differentiating it from arteriosclerotic 
* ‘Parkinsonism; in, general terms, the latter diagnosis is eae ee in Ehe... 
C Berenice of:any of the following: features: — 
-ay Naked- -eye ‘change i in the basal ganglia or midbrain (asimorbages, 
goltening, lacunes, “ état criblé” )..- 2 , 
| (2) Definite atractural change i in the walls of the blood- vessels (other 
c an calcification). p? Si "s zw 
"(3)" Ar marked dere of dii 3 increase. LI 
a" Bé "Perivaseulai hserhorrhages. uU RM. 
"(By ;Kuébions of" similar type demonstrable sew here dn thë central: | 
‘nervous: system (cortex,, pons, cerebellum). m ? 
Es Lówy, and C. and D. DEN "were inclined. to make the 
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 patlio ogical ' diagnosili of pattilyis ne in. the présence ‘of macro- ^ 
“Bcopic, foci of* disintegration, (an: état criblé?" of the caudate and lnticülàr,. 
-piuclei)* this” view. ie. not accepted. by most other neuropathologisis. a 
Changes i in the blood- vessels are slight or ‘absent, in idiopathic bes: ; 
‘agitans (Ramsay Hunt, Lhermitte, Foix) ; and. ‘any marked thickening’ * 
of the vessel wall'or proliferation of. its cell elements mist be regarded: 
with’ Suspicion. An exception: must ‘be made in thé case of “ calcifica- a 
— tion? 'in the, media and adventitia of the’ mdst-oral, blood-vessels, of the’ 
„globus: pallidus—a, change - ‘which. Weston. Hurst [39] has; shown ` GR 
‘occur:in, 50 per cent. of all brains. Lastly, the presence of a diffuse. or 
- scattered pathological. process, not- confined. to the lenticular nucleus or 


to the ‘subthalamic region, suggests an arteriosclerotic basis,” ane 
The pathological differentiation of arteriosclerotic ‘Parkinsonism froni 


| syphilitic vascular diseasé of. ‘the striatum hinges on. the "character. of 


Z s 


ihe. changes in the. yessels 8 and peri-arterial tissue., ‘Thus, the syphilitic: - 
‘cases, "will be characterized by vascular changes affecting especially the 


aes ; endothelium and by lymphocytic infiltration | ‘of the vessel‘ walls- with . 


F 


^ 


"n 


4 


"exudation of small round calls into the Virchow-Robin spaces.. More-; 
Ger, plasma cells. are here ‘and there , visible;. in’ contrast” with ‘the | 
arteriosclerotic | cases. . In most ‘of the recorded instances other wide- 
spread: syphilitic lesions have been. discovered, particularly i in the cortex’ H 
and. spinal cord. It need hardly be pointed out that positive -serological ` 
_ evidence; Of syphilis i in no way invalidates’ the diagnosis ‘Of a, co- existent; 
“arterioselerotic process, and the cerebro-vascular lesions of a given | See 
may. be^ "purely -degenerative s and not EE ; despite" & SE 
' Wassermann reaction. . 

‘The pathological. features -of n WER Parkinsonism. = ; 
“distinc? from thosa/of the arteriosclerotic varieties. Absence ‘of. high- 


^ 


"rade vascular disease (other than ' ‘ calcification " of-the middle coat), . 
. absence of naked-eye focal lesions; and the -presence of perivascular. ` 


“ cüffing ” favour the former diagnosis. - Some authorities have. stressed ~ 
Ahe fact that in, the post-encephalitic varietiós the locus niger tends: to ` 
' be'&ffected to a. greater degreé and more. constantly than , the. globus” e 
"pallidis, whereas the converse- is sometimes -held tot be: ‘trtie for! the: 2 
arteriosclerotic types. .. The point of: differentiation + dg ‘ot to be relied ` 
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* 
* 


4 "upon implicitly, however, ‘aa:there. may ‘be widespread disease- of the: Line 


D 


locus. niger ‘in. the arteriosclerobic cases. . `, ot A 
" Pathological discussion.—It "becomes: obvious when we examine. he 

pathological changes in this syndrome ihat the subject is bristling with: 

. difficulties. Discrepancies Bees apparent 88 soon as We cease to focus | s 
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upon the pallidum: ‘and take à coinpréhensive and commonsense view of 
` the facts. " 
‘The ficit difficulty is the ‘frequent presence of pathological lesions. 
m "where: none were suspected: by. the clinician ; ‘a few examples will suffice.” 
In Urechia and Mihalescu’s case, in which. o softening was found in the 
' corpus- striatum, .no' striatal. symptoms were present during life. 
Vincent [98] reported foci of-softening limited, to the lenticular nucleus 
E and to the head: of, the caudate in'a case of an’ arteriopath' who had 
` shown no striatal symptoms. Frets found softening i in the oral part of ` 
` the caudate and putamen, in ü patient'who had clinically no symptoms | 
referable to the basal ganglis. A cas. recorded by Freund and Rotter, 
| (Group 3, Case 2) was found at autopsy to have, besides the ordinary 
cortical changes of senile dementia, Severe ` vascular lesions in the 
`. pallidum‘and in the dentate nuclei.: Clinieally this patient showed only ` 
` -a few symptoms referable to the strio-pallidum, fact which the authors 
found difficult to explain. Lastly, i one might quote those cases in which 
severe vascular lesions in the. lenticular nuclei have been found after 
eoal-gas ‘poisoning without any corresponding” symptoms, and the 
bilateral pallidal softenings i in fatal cases of pneumonia (Hadfield [108 }) 
1 in which striatal disease was never suspected. 
‘It is ‘arguable, of course, ‘that in some of these ‘instances the 
r examination during life “Was. incomplete’ and that minor strio- pallidal ; 
B symptoins might have been - overlooked. This is & possibility in some 
. Cases, particularly where a state of coma ‘has rendered difficult a 
neurological examination. "But nof all the discrepancies can be 
"explained away in this fashion ` "there stil remain cases where full 
clinical. investigations have failed ` to demonstrate unequivocal basal 
FS ganglion ‘symptoms. 
Again, in correlating ‘the pathological and clinical ‘data "in CASES | 
of ‘senility, one.is in doubt’ ‘as ‘to: what éxactly is understood by the 
term. “normal” old'age. | Oseki [76], for example, has reported 
"^ definite pathological lesions (lacunes, gliosis, fatty degeneration of. cells) 
in the corpus striatum of ten senile patients (aged 70-85). All of these 
were reported as showing no abnormal. neurological signs during life, 
-but we do not know whether. any ‘distinction was drawn between 
^ healthy, senescerice and pathological senility, and how much rigidity 
^ and asthenia, ‘and what degree of akinesis, were regarded as normal. 
It may be conceded, ‘therefore, that pathological changes are 
‘sometimes. ~present, of which we do not: find adequate clinical expression. 
di i8 less- easy to gauge ue frequency: of ane opposite phenomenon, that 
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a 
18, whether cases cn that cLnically sugigeat striatal See whieh 


cannot be substantiated pathol@ically. There are but "Tee cases on 
record of this anomaly. A similar difficulty is met with where clinical : 
evidences of bilateral disturbances of striatal function have been present 
although the pathological condition has been that ‘of strictly unilateral 
disease. Noethe’s case is an excellent example ; Meissner’ s case of a 
right-sided cerebral tumour irvolving the basal ganglia was associated . 
clinically with a bilateral catatonic-akinetic syndrome. 

of particular interest are those rare instances where a single 
pathològical lesion has given rxe to bilateral clinical signs of a different 
order in the two halves of the body. Thus, a solitary: focus in the 
corpus striatum may be characterized by a contralateral hemiplegia ` 
with homolateral catatonic phenomena. In Rieger’s case, for instance, - 
a softening in the right ćo pus striatum was followed by a left ` 
hemiplegia and right-sided cetatonia,, while a patient of Kraepelin’s 
developed, from a single patkological lesion, & SONO EM pore 

and a homolateral catatonia., 

"Again, in cases where el nica] evidences of bilateral (sto: -pallidal’ 

disease are associated with Lilateral striatal lesigns, the clinical signs ` 
may have been unequal in degree on the two sides without any’ 

corresponding anatomical asymmetry.  Jakob's first case (No. XI) | 

illustratés' this point; in th patient the. right side of the body was: 
weaker and more rigid, and ihe muscles of the right side were harder 

on palpation, but the intensity of the SCDE was approximately 

equal i in the two hemispheres. 

'It is necessary to recall, moreover, that the presence of anatomical - 
lesions does not necessaril- entail abolition of function. Certain 
pathological changes, such as demyelination, . glial increase, or 
perivascular cell infiltration. are not incompatible with, physiological 
activity, and it is not until the process becomes widespread or ` 
disseminated, or until there is actual damage to the ‘neuron, that 
permanent loss of function results. An association with the patho- 

' physiology of disseminated sclerosis is at once suggested. The degree 
of suddenness with which the pathological changes arise probably 
influences the resulting clinizal picture; thus, abrupt lesions accompanied 
by cedema and other temporary. disturbances in the local vascularity, 
are probably associated wi h severe clinical manifestations which are’ 
not of permanent. characte. On the other hand, a gradual and 
progressive ischemic process will lead to a permanent and steadily. 
Be RNE disability. Lasty, in states of partial or relative ischemia 
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“the efficiency of mé cerebral circulation, will depend ón numerous other 
' varianta, such as the ‘degree’ of ‘splanchnic: distension, posture, sleep 
- und: exercise. `. | ' ; ` 
` The frequency, with re canis lesions. are seen. compared 
* with the rarity of clinical manifestations of atteriosclérotic Parkinsonism 
, , ,eqnfitied to one: side suggests: the- qüektion whether bilateral vascular 
e ‘lesions ‘are required before amyostatic symptoms become manifest. It 
| Ki of course, well knowh that a hemiplegic distribution of symptoms is. 
d common: in ‘paralysis agitans proper; ‘and, this probably corresponds to & 
` unilateral pathological change.’ The nature | of the causative ‘lesion, 
. however, i is' very’ “different in this. cage; an atrophy of -large pallidal 
^ "cells is: esséntially. a" selective or’ &ystemic process, and is, unlike he 
the. ‘erader vascular lesions, EC Bac a full complement of 
, peufons; idu KS 3 ' b . 
in assessing ‘the probable effect of particular Segen processes ip ‘is. 
“nécéssary ‘td recall the » ‘patchy nature .of certain types of cerebro- 
` vascular ‘disease, ' As Dunlap. (22) hag- pointed. out, in cerebral ` 
' arteriopathy the striatum may be ' ` peppéred " with lesions, each one 
| of. which. Is sufficient to abolish the function. of the particular cells 
, affected. {he ‘intervening. areas: are, however, immune and their 
| physiological activities are animpaired. - The “état criblé” and the lacunes 
of cerébral disintegration are the best illustrations of a ‘dissemination 
of: sinall. lesions with integrity of the intervening structures. ^ l 
| We are ‘dealing, therefore; with ‘a pathological. process which is 
* diffuse and’ which may be present. BB scattered ‘islets occurring haphazard , 
_ throughojit: the ` nervous" system. l Each individual focus may or may 
not be gufficient in itself to. onge on. ‘altaration .in function.. There 
ragults, therefore, a disability which - is probably not equivalent to the : 
. algebraic sum: of the component lesions. Years ago Hughlings Jackson. 
“i pointed out, ‘that the so- -called “double hemiplegia ” is not the equal 
Of, two. hemiplegiss, , but is ‘that plus:.something more, The same - 
:phenonienon , is „seen in other types of. cerebro-vascular disease. 
, Cerebral arteriopathy may be also compared with disseminated sclerosis, 
“in ‘that. both’ diseases are characterized by a multiplicity of diffuse but 
 discréte- lesions with a ‘resulting clinical picture, It is questionable 
whether: one’ is justified in correlating pathology with clinical findings | 
„along purely anatomical avenues ` or whether the'dissolution-of function 
^ does not take ‘place! along’phylogenetic lines, as suggested by, Brouwer : 
[HH]. df 80, one must not expect fo correlate & given ‘symptom’ with'a 
particular lesion ; ‘Brouwer has suggested that when 1 the central nervous 
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` ventricles of . both hemispheres. In: such cases: there. are multiple is 
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‘dyetem | ig affected SE? a wäite of. “diffuse lesions the’ deat Mi. 
be-in accordance with: J ackson’ g views: of evolution And. üissolütion, , 2 


; Functions ‘which axe old’ An the phylogenetic. sense will. be spared," ; 


"whilst the youngest” physiological Processes, will be the first to suffer: ^ 

^ A developmental explanation rather than a Bbricily. anatomical one may’ .. 

‘hold true, therefore, for some of the, cases of diffuse’ cetebro-vascülar., 

 diseáge.. "rs d SR ee EE 
"An explanation, ig | “obviously desirable of those | cases in which" 

bilateral clinical sjgns ‘(either similar or dissimilar) occur as the result. of 

& solitary: unilateral lesion? “When examined, more closely,, however, thé ' 

` isolation of the focus is more apparent than real; in other words, there’ 

may exist: ‘other pathological changes, single or multiple, ‘and probably: 

of 8 tiicroséopic character, which influence profoundly the effect of 

`. subsequent 'ÉTOSB ‘lesions. In, ‘Rieger’ 8 Gase ‘there was, in ‘addition to a` 

` softening ‘in the right corpus striatum, the ‘characteristic pathological 

' évidences of general paralysis; Kraepelin’s patient had, besides a single E 

' focus: of disease, a large internal hydrocephalus: affecting the, lateral l 
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ni 


diffuse: lesions which, of themselves insufficient to- cause physical signs, í 


^ are immediately made manifest on the addition of a single large focus. / 


` Kleist has put | forward an explanation ‘along anatomical lines ` ‘the 
pallidum, (and: ‘striatum) send impulses’ to both sides of the body, but 


"uu 'eapecially: to the opposite side, and small unilateral lesions -thérefore 


AZ produce: no clinical symptoms. .' On ihe obher ‘hand, larger’ n 


` 


sided lesions produce motor manifestations of ‘contralateral eichten bs 
Bilateral lesions of a gross: character produge bilateral signs, Slight) . 
lesions in both striata give rise to, psychomotor hyperkinetic manifesta- 
tions, in both halves of the- ‘body. ., ‘The combination of a. gróss lesion . 
in one sttiatam with & small lesion in the other produces å hemiplegia i 
op the’ side. opposite the larger focus, with Gr hyperkinesis 

of hoinolüteral distribution: i "^ f S ERE Si l 


«Án. analogy is found ‘in ‘those rare cases of | B. ‘contralateral hemi? 


- plegia with- homolateral grasping and, groping, ` apparently resulting 
' from. a single pathological, lesion (e. Géi ‘Schuster). "In such cases. there jë 





Py -àre either multiple minor foci scattered throughout both hemispheres, . 


"by hydrocephalus or. by direót pressure. 5. «' 


or (as in the case of tumour) the opposite half of' the brain is distorted 


The possibility of ' correlating with. precisión ‘the ‘anatomical ’ ‘anid. 
‘clinical data, in view of the many difficulties, enumerated, arises at thi ai 


We point.  Nümerous attempts have been made to deal Ta the problem, " 
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ut. ang. SE the "eonchifajohà - are probably" too, schematic . and too 
“plausible. ` The available’ facts may, bé very briefly marshalled.  ' 

»' When genile'or ‘arteriosclerotic processes are limited to the cortex 
we find clinically’a state of dementia without physical manifestations of 
Parkinsonism. Hence it. may be argued that the dementia is the 
‘expréssion, of cortical change, whether of the nature of senile plaques, 
cell atrophy or capillary fibrosis. In general terms it may also be 

T " stated that ‘the degree of intellectual loss: is EES proportional to 
the severity of the cortical change. : Sa? 

Recently, Rhein, _ Winkelman and Patten 182) have attempted to 

Nous the mental conditions i in the aged: with the anatomical’ distribu- 
tion’ of the changes ` in thé cerebral blood-vessels. Thus they associate 
"disease: of the arteries- of large calibre "with the clinical picture of 

“ arteridsclerotic deterioration.” - Sclerosis of the small vessels is coupled ` 

-witha ‘ progressive arteriosclerotic EE "' Disease of both large 
‘and small arteries ‘is associated with “ arteriosclerotic dementia." Ina 
E group they place those cases in Which the arterial changes are 
, fibrotic rather than sclerotic, in type ; this: pathological group comprises 

. individuals whose mental faculties were preserved and .the cases fell 
into the cadre of “ senility.” ‘Unfortunately, the authors do not deal 

with the neurological aspect of their subject. 

. Some of the positive or active manifestations. of dementia. such a8 
„hyperkinézes. of a complicated or “ psychomotor ” ‘type; the negativistic 
` manifestations. of " counterpull," and' diverse movements of clutching, 
_ grasping and groping, require explanation. There is but little unanimity ` 
here, Earlier workers associated many of these phenomena with disease 
| of the basal ganglia, without specifying any particular localization. Adie 

a and Critchley have, however, referred the grasping movements to disease 

of the frontal lobe. Schuster, who, formerly regarded striatal disorder ` 

pas their cause, modified his sae ‘opinion and suggested a combined 
frontal: and striatal dysfunction, the “major importance being attached 
| to the frontal lesions. ‘Kleist stated that psychomotor disorders, al- 
though frequently associated with changes in.the frontal lobes, do not 
result therefrom, but rather from a disordered: balance of function 
between the individual ganglia of the corpus striatum. Forced grasping 
„and allied: phenomena are, in his ‘opinion, part of the wider process of 

counterpull, which he absociates with disease of the thalamus, E 

a lower affective centre in the caudal oblongata. 

Further ‘difficulty is encountered in correlating the ee 

EE syndromes with an anatomical basis. Whether it is justifi- 
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| ablono" E shies ae rigidity a as "riécessarily associated’: one, with, ' 
“i, the other‘ is- doubtful, “The whole trend of.modern opiniv’n is, to dis. 
a \ cohtrary:: ‘Foerster BAyS quite definitely . “fo identify the hypokinetic (or^ 
| : ‘akinetic) ‘eyndrome: with’ rigidity’ or ' ‘ Fixationsspabnung ' is to ignore: 
E . the compléxity of the problém.". M is well known ..that bhé two, 
i symptoms '&re not necessarily co-existent, ‘for while, akinesis usually * 
a accompanies rigidity, it ‘is often. demonstrable, i in cases in which there’ ` 
'4 ' ig no ‘increased tonus, and conversely, ü state o£ pathologicalrestlessness P 
2 for akathisia) CAD. j;accornpany . E Parkingonian Syndrome, ` ‘One must, , 
Ton therefore, dissociate these two ‘symptoms. for: the purpose of discussion: d 
Mata: Altlióugh. ib 18 not correct to ‘associate rigidity, entirely. with ‘poverty’ of ` 
7 movement, one i probably: justified i in regarding: Kees B8. part c of 
TE the biadykinetic syndrome ot Cruchet. e de : ST 
. Most continental writerg (Lotmar. [63], Ç. and o Vogt. [99], Kia 
have 'tétided tö asgociaté' he Parkinsonian akinesis with: a ‘disappearance | / 
‘of the large cells. of the striatum, or of the locus” higer, ‘Or both.’ -Thus; , 
' Kleist correlates poverty of associated aid. single. movements, particu- | 
ha larly those occurring in the periphery of the, limbs and in the face, with :/ 
disease of the,locus' «niger, and. especially. the zone, reticularis. © On thie ; 
other’ hánd, disease ‘of the caudate. and éxternal pallidum produces Be 
ja ` diminution or absence of tlie higher éxpressive and symbolic automatism: - 
' Ji akob associates: akinesié with disease of the small ganglion cell of thè. 
S striatum. Lewy has departed somewhat from the traditional views in ] 
: süggesting that, , pant at least of the hypokinesia i in: PARI Sea 
from, disease of the frontal lobes. SE 
E 


H H 


race 


kr ig ‘obvious, ' moreover, that akinesia 18.8 ege of many 
“types of- -nervóus and even extraneural diseasé. A’ striking paucity of 
E D móverbent: (thought not paralysis) can’ occur in ‘cerebellar’ disease, in| 
‘lesions of the sensory cortex, in stuporose states, og. Well ge in painful- 
Tae: and other affections of the peripheral nerves, muscles and joints. - Kinnier , è 
Wilson i is- ‘émphatic on this point: . pes *' akinesis, or “poverty of move-. 
ment,’ ".he states, ‘ ‘obviously ‘may arise at one or more of the lower, i 
middle or: highest physiological’ neural ‘lévels On "Hughlings Jackson's. 
sense), & ponsibinty which’ Renderi invalids ite ascription io. ihe corpus’ , 
striatum alóne;" LERRA AM i Es he 
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i i. The question ‘of rigidity i in arteriosclerotic E has already.’ 
' Been: discussed, and it has! ‘been erhphasized thàt: besideg the  pallidal . 
',éomponent (resülting from’: the loss of. the- large -striatal cells). other: 

i femel factors: contribute to the increased. tonus..' One ‘recalls; ko. 

, that’ Stief quotes J akob. and: the Sei in gegen cortical a of 
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7 ` ‘cotitributing io the rigidity i in cases of. Batkinsonisin. There i is abundant 
"+ pathological” evidence linking . disease, of the ;palsostriatum" with ihe 
"appearátice of a distinctive type of. rigidity, | One interesting ‘point for 
; :disctission’ hinges, howéver, on: the relative importance of pallidal BS 
i opposed ‘to nigral changes. . Whereas the former are the more obvious 
‘in idiopathic Mi M IA latter,” are all- ‘impottant: in SR post- 
1 ";encephalikie varieties. . 
* t n, the arteriosclerotic Pera CO; eii changes in’ both pallidum 
‘and locus niger are often described. But in’ certain instances, it is 
' clear that pallidal. lesions may: exist without any corresponding’ disease 
“of the locus niger, There i is only one record of the opposite condition, 
namely, morbid „processes in the locas niger with & healthy pallidum, 
in, B case of ‘arteriosclerotic Parkinsonism (cf. Case 5; Freund and 
' Rotter). - The close anatomo- physiological and developmental association 
between these two. structures: renders controversy as to their relative 
Nee of, theoretical affer than of practical value. 
“Some: authorities. have considered the hypertonic- akinetic syndrome 
‘a8 B whole and have carried. the process: of correlation stil) further. 
; Kleist, for example, considerg striatal function as follows: (1) gross 
"autoinatisms (i.e. mass movements of the whole body) are regulated by- 
the. subthalamic structures and. the infernal pallidum ; (2) finer 
automatisms belong. to the putamen. and locus niger; and (3) finest 
automatisms, (expressive and symbolic movements) are subserved by, 
the. caudate and. external pallidum. ‘Symptoms due to lesions of 
_gtoups. (1) and: (2) cause “‘myostatic disorders," whereas affections 
Les (3) produce ‘‘ psychomotor” disturbances. 
Kleist. goes further, and ‘supports ` Jakob and C. & o Vogt in 
ascribing to the basal ganglia a. somatotopy, Or anatomical represent- 
. ation,’ of - ‘body ‘segments. Thus the. ‘head, face and the organs of 
speech ‘are said to lie farthest forward.in the most cephalad segments 
of the pallidum, putamen and, caudate, followed next by arm and trunk, 
the leg centres being the most caudal. deg 
Other views have, been held with regard to the E of the. 
| -arteridgclerotic rigidity. syndrome, .besides involvement of the striatum. 
Tt) will ‘be ‘recalled that' Foerster originally. suggested disease “of the . 
-cérebéllim and its connections. -In-his later ‘communications Foerster 
^ "refers to his earlier belief and points out the many clinical resemblances 
between the arteriosclerotic , rigidity and. ‘syndromes of fronto-ponto- 
` “cerebellar origin (hypokitiesis, rigidity, flexor attitudes, bradykinesis, 
 gatatonia): TN JEDE AE : 
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un SAn interesting point ‘has best easel by Freund iuf Rotter. "day; 
“believe | the’ pathological process: in some of; their ‘cases to represent ` 
‘a hitherto undescribed combined systeni- “disease of the stiio!pallidal- 
- dentate! rubral- peduneular pathways. In this way the red ‘nucleus is , ' 
cut ‘off from strid-pallidal ` 88 well a8 - from cerebellar influences. Thé, ` 
authors speculate as to. the possible clinical significance, of a physiological 
isolation of the red nucleus (cf. Munk’s “ Isolierungsprinzeps, SE AL 
| ‘Certain interesting problems’ arise regarding the origin. Of the early a" 
and severe joint and periarticular changes in! “cerebral arteriosclerosis. l 
A We have already. hinted at an’ association between ‚chronic arthritis 
2 deformans and & state, of pseudo-Parkinsonism, & connection which, 
— singe, the writiügs- ‘of Charcot; bus received. no little attention’ n 
-` France.. A detailed, study of" le syndrome pallidal du rheumatismie 2 
P -~ chronique déformant;’ " 88 “it is called, ‘would be beyond the scope of: 
. this’ paper, except in its relationship with -the  arteriopathic mes ; 
Contractures: ‘and joint changes ` appear early and may "become severe. 
in cases of arteriosclerotie Parkinsonism, and the possibility arisés ‘as. 
io whether these “complicating features are ` determined solely by. / 
' decubitus, faülby nursing and other similar factors. It is “conceivable 
that thé presence: of cerebral. disease has a more ' diréet ànd -causal ; » 
relationship. Foerster, i in describing the anomalies: of.attitude and: the | 
deformities of ihe hands: and extremities in: this syndrome, believes ! 
‘they exist independently of contractures, and'are due to an independent, 
"specific, flexing factor. Freund. and Rotter [30]: affirm quite. definitely. 
that i in extrapyramidal manifestations of advanced.age. joint deformities | 
of cerebral. origin occur, which: in outward , form, simulate those ` of 
„chronic progressive polyarthritis: ) Pa e c E 
It is obvious: from & consi ideration of ihe GC eg a 
| ptum anatomical and clinical data that no satisfactory conclusion. 
.is possible. Indeed, it is fair to say that the study of artériosclerotic. 
' Parkinsonism: bas oo far ‘thrown’ little light upon the. problém of ` 
striatal physiology, and in view of the difficulties pecüliar, to cerebral- j 
‘arteriosclerosis. i in correlating - structural with functional’ change,. it’ is ` S 
‘doubtful whether 1 any great help i is to be expected i in this direction.- ^ . : 
| . Such information: 88 has. been available tends to argue against. Bes 
2 conception , of the corpus striatum as ‘the’ sole, or ‘even the most ` 
‘important, site of disease in arteriosclerotic rigidity-syndromes. | "This E 
view confirms Kinnier Wilson’ B, Views expressed &B follows :: um "my: 
` clinical studiés have impressed me with the belief . "that striatal ^ 
, symptomatology and function must be. comparatively simiple; ; and ier ` 
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Ke: forced me o the conclusion’ that the “m ‘and top- -heavy 
"aymptom-complex which. has "gradually come ‘to. be „erected on the 
 Wanglis mist be- vigorously ge of non- essentials." 


Senile Rigidity ; . Inter-relationship ee Senility, Dementia, 
| Arteriosclerotic Rigidity and Parkinson's Disease. ` 


Other —— od themselves for discussion at this stage, ind 
` the claims of Jakob e senile rigidity as a clinical entity’ wil require ` 
consideration. Secondly, the relationship. of ‘this syndrome to other 
varieties of Parkinsonism (both idiopathic and arteriosclerotic) and the 

` association of these diseases with senility and senile dementia afford 
. ‘interesting speculation. , Some. ‘have actually-assumed a unitary con- 
ception for these morbid states, associating them with an identical 
-, pathogenic basis, namély, an involutionil process differing only in its 
anatomical location... , 

' The question of the status of"Jakob's disease may be considered 

first. Jakob isolated certain types of senile dementia, closely allied to 
Alzheimer’s disease, in which rigidity.is a próminent manifestation. In 
such cases the pathological changes are dominant in the striatal 
‘parenchyma ; cortical processes, of simple senile dementia are also 
‘demonstrable but in lesser degree. Lhermitte, however, is. opposed to 
the isolation of a senile variety of rigidity from the arteriosclerotic types; 
mental enfeeblement, he points out, may be equally conspicuous in the 
arteriopathic type of pallidal rigidity. ` But Lhermitte does not discuss 
the propriety, of considering under the title. of senile muscular rigidity 
those casés in which no clinical or pathological evidence of arterio- 
, sclerosis “is forthcoming. Such .cases cannot be classed as arterio- 
-+gelerotic Parkinsonism. They. differ too from idiopathic paralysis 
agitans in their later onset, the absence of tremor, and the outstanding 
` dementia which often antedates the pallidal signs. The pathological 
. differences centre in the relative severity of cortical changes. 
The. akinetic-hypertonic "senility-syndromes may be regarded as 
exaggerations of , the physiological movement disorders of old age. As 
Stief points out, the frontiers between physiological and pathological 
„< activities , (the “ physioklise ". and “ pathoklise ” of the Vogts) are 
E here particularly intangible. . .-. 

We may-now pass to the relationship. between puis. processes and . 
the ocourrence. of dementia, arteriosclerotic Parkinsonism and paralysis. 
'agitans. | An all- -important problem naturally arises as to the relation- 
' Ship. bétween senile and arteriosclerotic proces: in 1 general ; whether 
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' the cerebrum is actually as old as’ its blood- vessels ; or t the 


pathological changes of the senium are distinct from those of the- 


cerebrovascular system. All the evidence goes to suggest that- the 


structural changes of old age are independent of arterial degeneration. 


Although frequently associated, the senile brain and the arteriopathic 
brain are independent entities. As Stief remarks, the ageing of the 
céntral nervous system is a process sui generis associated with, but 
not dependent upon, the old age changes in the vascular system. ` 

It is clear, therefore, that there must be distinctions between senile 
and arteriosclerotic, dementia, and between senile and arteriosclerotic 
Parkinsonism. The frontiers are ill- -defined, however, and the two 
‘ processes are so: often combined that it obviously becomes difficult at 
times to relegate a particular case to its proper category. All who 
have studied the subject, whether along clinical or pathological lines, 
insist that there are transition forms between the various involational 


~ 


disorders of the 8irio-pallidum and cortex. Jakob speaks of inter- ` 


mediate clinical and histological types which link up paralysis agitans, 
via Alzheimer’s disease, with senile rigidity plus dementia on the one 
hand,.and on the other with arterlosclerotic rigidity.  Stief is inclined 
' to place: paralysis agitans among the neurological manifestations of 
senility: In this way he associates himself with the conception of 
Jelgersma and Lewy in regarding Parkinson's disease as the result of 
seme disintegration with fortuitous incidence upon the basal ganglia. 
The involutional disorders of the cerebrum may, therefore, be grouped 
. according to their location into the following schema of Stief's :— 


(a) Predominating 1n cortex -- c Sensis dementia 

(b) Predominating in basal ganglia = Pa alysis agitans (wethout psychosis). 

(c) Affecting cortex snd basal gangha — Senile chorea. Paralysis agitans with mental 
change. Senvlersgidity. Alsheymer’ s disease. 


In the latest ose of the/ pathology and genesis of Parkinson’s B 


disease, Foix and Nicolesco [27] take up an open attitude with regard 
to the association with old age. They make the statement, however, 
. that: paralysis agitans appears at times as the result of an. abnormal 
localization of the processes of senility. 


7 CONCLUSIONS. 

The object of this communication is to draw attention to a variety 
of Parkinsonism due to cerebral arteriosclerosis. 

Although cerebro-vascular disease may give rise. to the complete 
‘picture of Parkinson's disease, incomplete forms are commoner. ' All 
gradations occur, from the mildest degree of hypokinesis and 
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` lypertonus. E rtétiosclerotic, rigidity) up do forms which are barely 
tere froii classical paralysis, agitans. 1 

For convenience of. description. one. may ; subdivide the cases of 
 arteriosclerotic, Parkinsonism into * five clinical types; a) early cases 
characterized by some immobility of expression and short-stepping gait; 
" (9) cases forming part of the’ pseudó- bulbar syndrome; '(8) cases 
| &asdcinted "with ‘marked ` iritóllectunl defect; (4) eer pallidal 
syndromes ; ' and (5) cerebello- -pallidal syndromes: , 
. There are severa] clinical points of distinction between the arterio- 
E “sclerotic. varieties ‘of nom and C868, of idiopathic paralysis | 
. ‘agitans :— LES : ru | , 
SC Symptoms may “éommence , suddenly n the "mr cases, 
although’ an insidious onset is more usual. Thé progression is more 
‘rapid i and: may proceed by a.series of abrupt' exacerbations. 
Ka The. age of onset. is approximately the'same in the two conditions,’ 
"but an unusually early or a very late age: for commencement of 
symptoms. suggests a vascular basis. Ca = 
 't Inm the, arteriopathic cases tremor 18 usually absent; the ees, ; 
z feel. firmerito the touch.;* and the rigidity is often EE SR 
| superádded tendency towards catatonia. a? , . 

Many of the arterioscleroti: cases (e. Eé ‘those ` in Group 2) have 
i bulbar' signs and .emotional incontinence. ‘A large number, too, 
iow a more or, less profound. dementia. : 
s. The presence of other focal cerébral symptoms (of aphasic, apraxic, 


‘cerebellar or o a nature), argues in favóur of an arteriosclerotic 
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.basis. ~ >o OS , 
‘Evidence of disease in the cerebral or peripheral blood-vessels is 
present in ‘the arteriosclerotic varieties + Ehe blood-pressure is often 
`: high, ‘but i in the senile or REES types of arterial degeneration the 
tension: may be low... DE SR 
‘a "Phe: pathological , appearances: bus ‘greatly in Picasa and 
difftigeness ` ' the. essential features comprise lesions. in the globus. 
pallidus? and, . to a. ‘Tesser ` extent, in the substantia nigra, directly. 
, consequent upon: vascular diseases, ^ ^ > 
| Pallidal . lesions must not ba regarded as. the sole ‘responsible: 
agents. in the clinical appearances, — for changes at other levels can: 
> bé. demonstrated as contributing. towards the rigidity. Thus, mental . 
impairment, pyramidal disease, changes‘in the peripheral nerves, and in 
` the muscles, tendons, joints, And blood-vessels: of the extremities, all 
play, & park in mnm. & HM "hypokinetié syndrome. | 
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, By ‘isolating an arteriošeleřotió variety,” support - is. Eisen. ‘to the ; R 
‘conception . of Parkinsonism-às'a syndrome’ which may, -occur. under ie 
numétous pathological circumstances. Ir is the Site, rather- than- the -` 
` mature of the disease, which produces, oe characteristic clinical picture... 
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‘In, ‘gonclusion,’ it. is & ‘pleasure “to express my indebtedness to. 
Dr. 'S. A. Kinnier, ‘Wilson for. his. kind and valuable criticisms. My 
| thanks are also due to Drs. Collier, Holmes; Walshe end. Bee ` 
for permitting mé to quote cases under their gare” 2S 3 
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Tar. disease, ; vof "which we have a- new example ‘to desctibe;- iB 


undoubtedly & rare” one. We have been. able’ fo. find in the literature ` 
.-only: twelve casés. with EE ‘verification, and ~ ‘besides ` these ^. j 
fourteen clinical ` ‘tecords. ` Of these, latter, six, as we shall PORR 


g out ‘lator; are of doubtful valier us. | S S l 


The history of the disease begins with & pibe by Dejorine. and, 
Sottas [3] in 1898, whose heüding. we quote in full 80 that we may; 


^ 


explain our own choice: of title. Their- title reads 7. Sur la névrite’ ter m 
stitielle, hypertróphiqué et progressive ` ‘de’ l'enfance, | affection - “souvent. p 


' familiale et à début infantile, caracterisée par uné ‘atrophie , muscülaire: : e? 


des ` extrémités, avec troübles.: marqués de la sensibilité et ataxie „des, 


mouvements, ét relevant d une névrite interstitielle hjpertrophique En 


marché ‘agcondante, avec lésions: medullaites consécutives.” ` . Many of | 
the cases since recorded depart in various: particulars. from this descrip~" 
fion. ‘On the pathologigal side’ the' term’ interstitial would seem to be : 
misleading, for tbé characteristic’ lesion’ is not so- niuch the i increase of 
intef&titial tissue as the hypertrophy of the sheath of Schwann. On. ‘the 


. clinical side , some writers (e.g:; Boveri [1]) have ‘laid particular stress” E 


, upon: the familial incidence and have called the disease ‘‘ familial hyper: 
trophic neuritis.” This departure from ‘the views of Dejerine | and ` 
‘Sottas, who did. not regard the disease ag essentially | familial, hag ot 


been justified ‘by ` later reporte. Cases have: been recorded which’ like 


; ourown, have begun in: adult. life; so ‘that if, the title is ‘to be inclusive 


€ the qualification ` ' de l'enfance." ' must be abandoned. Pg | 
In all. the ' cages which; we shali review the, clinical picture’ ‘has 
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neg bat of à ‘progressive TOEA ind ‘hypertrophy of the peri- 

| pheral’ nerves; if not definitely tecorded during life, has been present 

post mortem. The title ^ Progressive ` EE EES 
| ‘appears SE us therefore ne most suitable. 
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b M i 7 OriNicAL LITERATURE. 
x E the time when Dejerine. and Botas wrote their paper, Charcot 
. ES Marié and Tooth had recently described that form. of progressive 

, muscular atrophy which bears their joint names.  Dejerine and Sottas, 
in & review of the literature of this disease, emphasized the points of 

sitnilarity with and , difference from that which they were about to 
. describe. * Their two. pationts were & woman of 45 (with post-mortem 
examination) and & ‘man of 33—brother and. sister.’ The two remaining 
- brothers ,in the family were unaffected. 


4 


“vy 


Case, 1: Lp the first case, that of the. , Woman, gome diffieulty in seine 
‘had beén observed ‘trom childhosd, and at the age of 12-she had orthopedic 
: treatment for hér deformed feet. , Wasting and weakness of the. lower limbs 
. Were slowly, progressive. ' ‘The upper limbs were involved some years later. 
She had occasional pains of lightning. character in thé left thigh. She married 
vat: 32 and had one healthy child.. On examination, within three years of her 
< death, the following were the outstanding clinical features :—- 
s "Muscular atrophy of a peripheral type: both lower limbs below the deeds 
^were almost completely: paralysed ; ‘the thighs were less severely affected ; the 
„ hands -had atrophied but were not completely, paralysed ; the fore-arms were: 
“slightly affected, but the remaining musculature was normal. 
S Sénsbry. disturbance of a glove and stocking distribution, with loss. is light ` 
. touch up ta the level of the upper third of both lower limbs and on both hands ; 
“reduction up to groins and aile, and blunting’ of ‘sensibility to pain and 
temperature, with: retarded transmission of sensation, gradually diminishing 
, from the periphery to the root of each limb. “The sense of — Was > 
impaired in' the upper and lower limbs. ` a 
"0 The tendon-jerks were all abolished and the as responses were absent. 
uS The electrical, reactions showed no response to faradism in the legs, thighs 
and hands, and a sluggish responsé in the fore-arms. To galvanism 8 sluggish 
, response was obtained without inversion of formula. 
Pupils. —T ie left eye had been: operated npon for. cataract. The right pupil 
' WAS small. , The reaction to light was preserved, but extremely slow and often 
difficult’ to observe. 3 
| Fibrillation was observed at times, in the Grade of the limbs and also in 
EN lower part of the, face. ' w; ' 
~The other features recorded were, : plight nystagmus on oa EEN 
^ ne, -ordihation i in, volürtaty movements of the opper limbs and a marked kypho- . 
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, very hard to palpation. 
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- gcoliosis. The B g- D was somewhat ‘childish. "The. genitos 
' urinary functions were normal. 


No hypertrophy, of the peripheral nerves was noted niue life. . 


z 


Case 2.— -In their, second’ case, kypho-scoliósis Was known to have been .” 
- present; since the age of 5. Difficulty” in‘ walking was first noticed at 15 and. 
was , progressive. About the same time the’ patient began | to suffer with "` 
lightning. pains, chiefly in. the lower limbs but, also in the upper a 
Wasting and weakness of the hands compelled him to give up his work:as 
printer. His speech: ‘became scanning: At the age of 24 he acquired p 

Clinical examination at the age of 30 showed muscular atrophy and Sensory 


` distutbanee of a bype and distribution gimilar, to that ‘already observed in his . 


sister. As in vher' case, the oe were abolished ; rand the plantar 
Hesponses “were absent. Pes, S H 

- The muscles of the thighs, legs and TM arms gave no response to farsdigii 
The pupils -were small, unequal, irregular i in outline: ‘and their. ‘reactions were ‘of: 
the -Argyll- Robertson type. Fibrillation’ was. ‘observed in. the muscles of the 


limbs and of the face, As in'the other case, slight nystagmus Was present, but = 


was associated in this instance with scanning speech, and with more evident 
ineozordination of voluntary movements in the upper limbs. A considerable - 
degree of. deafness was present, which: had been progressive for sorne ' years. 
Kypho- scoliosis was a marked: clinical “feature, EES Was subnormgl. 
The: geni&ó-urihary functions were- normal. ` A 

No hypertrophy of the peripheral nerves was noted until iter Wës discoyery 
of this feature.at the autopsy ` on. his sister ; the: patient was then re-examined, 
with especial attention to this point; and it was observed that all the accessible 
.nerve trunks were increased 1 in volume, of a diameter twice the ordinary, and 
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"The résumé of these cases has bean nido in some. » detail in order. 


“that. certain pointe may be stressed in the conception held by Dejerine, T 


and Sottas of the`disease which: they were. the ‘first to describe. . The - 
. clinical: picture is esgentially ` that of a 'Bevere . .progréssive polyneutitis 
with the disturbánce of motor, sensory . and reflex function which ‘one 
"would expeot in such a condition. The hypertrophy of the nervos WAS. 
by no means a striking feature of ‘either case. In the. first it Was: dis- ` 
covered only post mortem, and in:the second only after this post- “mortem 
. discovery had led, to a particular search.for hypertrophy in the nerve- 
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trunks of the survivor. The Argyll-Robertson. pupils observed in the ^ 


second case may reasonably be attributed ‘to the syphilitic. infection ; | 


sA 


“they must, therefore, be excluded from the Clinical picture of the disease * 


under discussion. - As regards ‘pupillary signs; therefore, we are left with ` 
the single observation on the first tase of & small and sluggish pupil. ' In 
ao to the clinical. pon of “a slow Progressive Eas in 
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; ‘itself, a rarity, we. haie. the familial Giddens the nystagmus and i inco- 
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ordination, the kypho-scoliosis and the mental retardation. 
“In their review of the literature Dejerine and Sottas were able to 
fnd only one example of the disease, a case réported by Gombault and 


| Mallet [7], in 1889, under the title of tabes. 


Daie 3.—The ' patient . was À man, idol 58, in whom he disease had 


&pparently commenced when he was 7. There was no family history of the 


- 


` « malady. There was-flaccid paralysis and atrophy of the whole of both lower 


limbs, the hands and fore-àrms; : stocking and glove anibsthesia ; loss of tendon-. 


ES jorks and kypho-scoliosis. He had'lost’one eye and there is no mention of the 
J pupillary reactions in the other. No note was mada of hypertrophy of the 


nerves Guring life, but at the post-mortem they were recorded as slightly 
larger than usual. The nerve roots were found to be grossly hypertrophied, 
and the histologioal pioture as described and ' SE in their paper ig 


e analogous to that of the Dejerine-Sottas case. | ; 


Cases 4 and b. — n 1906, Pierre Mario presented i cases from a family 


^ of seven who were all said to be suffering from the same malady. The main 


symptoms were atrophy of the musculature of feet and legs, marked diminution 
of cutaneous sensibility, especially to touch, absence of the knee and ankle 
jerks and of the plantar responses, and kypho- scoliosis. ~ The nerve trunks were 


.. thickened. Some of the subcutaneous nerves, e.g., the internal cutaneous and. 


superficial cervicals, were unduly prominent. The: pupils reacted to light but 


` sluggishly, the speech was scanning, tremor of an intentional type was present, 


and all "members of the family showed a slight éxophthalmos. 


. Boveri [1] in 1910 reported Marie's cases in greater detail, together with 
& post-mortem report upor one of them which confirmed the pathological 


diagnosis. In the meantime ‘one of the younger members of the family had - - 


developed muscular atrophy of the hands. In three the pupils were small and 


- reacted only sluggishly to light. None bad true nystagmus. - : One. only—the 


d eldési—had. scanning speech and intentional tremor. All had some.degree of 


sensory disturbance ‘ot the polynetritic type, with absent deep reflexes. All - 


‘showed some degrée. of. kypho- scoliosis and SSH S None - had 


complained: of lightning pains.. p 
Boveri sought to make what appears to us a needless distinction on the 


“basis of miror discrepancies between 8 Gombault-Dejerine and a Pierre Marie ' 
' type of the disease, a distinction at once denied by Dejerine[2] but perpetuated . | 
"| by. subsequent writers.- ` E 


` Case 6.—At the game time Boveri reported 8 TOW case ror Maries | 
service; Seen and ‘accepted by him as such on account of the thickening of sub- 


SÉ cutaneous nerves. In this case, which was somewhat inadequately reported, 
- there was no family history of the disease, the pupils reacted to light normally, 


' but the main, features of the disease, including the early onset and the kypho- 


KE da: were as already described? The case'had EES been diagnosed ` 


' à8 Friedreióh's ataxia. 
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Ther are, howeger, tgo: points, eod “observation 4 in this case, the. Brei 
that the patient at-oné stage io Äis illness lost the use of ‘his hands and sub- 
` sequently tegained it; ‘the second that this is the firstinstance i in the literature : je 
Ka which tlie. diagnosis i is recorded without pathological verification, and it WAS re 
"made upon the association of & polyneuritic picture with visible and’ palpable OU 
` hypertrophy of the peripheral nerves. rr, * Sch e 


tt d 


“Case: A. Long [9]. in 1912 recorded : & base, ; undér the title, MT "äere ` SE? 
. musoulaire progressive ‘Type Aran- Duchenne de Nature névritique,” in ‘which | 
_ there was no apparent, hypertrophy of the peripheral nerves during life, nor: of |! 
"the nerves or nerye- :roots after death; yet microscopic examination ‘revealed an 
irregular ‘but widespread hypertrophy of. the sheath. of Schwann, practically 
confined ito the anterior. roots, between their 'emérgenóe frora the cord and their Mota 
junction’ with thé postérior, roots. 'Olinically the case was: one “of eet zu 
“muscijlar- atrophy comméncing: in the. left hard at, the age of- 58, ‘gradually , 
progressive until death’ twelve years later, with’ inyolvement of all. the musoula- 
` tire of ihe left-upper Jimb, the right hand, and ‘to a less extent the lowen., 
limbs ; "all ‘the tendon-jerks were ‘abolished and. the planter responses, were 
absent. The pupils reacted normally. There - "were vague pains jn the limbs, 
and fibrillary twitchings, but no sensory: loss. , , ^"! QE S E ; 
s ‘Long admits that the absence of sensory, loss' i in this’ case is & point. of. D 
clinical distinction’ frm the Dej erine-Sottas Gases,and other ‘cases of ‘this, group’ '. 


E reported up to date, but from 8 comprehensive review of the; literature quotes ' 


other ‘instances ‘in which ` ‘cases ‘of progressive , musoular: ‘atrophy. of the  " 
“ neuritic! " or Charcot-Marie type and’ distribution ‘have shown post- -mortem 

hypertrophy, of the sheath of Schwann i gos ue Domen Dubreuilii Nc onne, 

. Onsazza; Aoyama). pee 3 E M ps 


Oase 8.— Schaller [14]. in 1919, recorded B rr aged. 30, in Shom he" "uu 


Ki 


i clinical: diagnosis. was mide upon’ the présence ‘of hypertrophy of the nerve ts 


' trünks of the axilla,. the ulnar nerve. at the bend of the elbow, „the superficial 
- branches of. the cervical plexus, and ‘the cutaneous popliteal. One "of the, : 
enlarged superficial ; cervical nerves Was excised for microscopic examination, v 


and showed changes which are somewhat incompletely described but appear to Ee 


have been characteristic: The main’ clinical features were a history of seven ia 
years progressive ' weakness, beginning- in" the. ‘legs ‘and arms without any a 


noticeable atrophy; blunting of cutaneous and ‘deep sensibility of. ‘glove: ‘and - 


stocking : distribution; abolition of all the tendon. reflexes except the triceps. 
jerks, and partial R; D..in the “weakened muscles. The pupils. were normal. 
p was no family history of the'disease, two sisters being alive and wel. ^ l 


Cases 9 to i3 ;— Hoffmann; [8] (1919) reported five cases under the title. at Cam 
ITem Hypertrophic Neuritis," im- which ‘the diagnosis i in each iistaice / 
based upon diffuse palpable hypertrophy of .the peripheral nervés. The `’ 
He iis of his third case are those of a polyneuritio picture with peripheral, 
. atrophy, sensory | loss and absent tendon-]Jerks' i in a.male, of 20, with a progres-; 
sive history from childhood. The history inclàded' con pains in the legs 
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aud tfunk, ‘and T of ithe. axtnomition. This patient? 8 mother (Case 4 
of Hoffmann’ 8 series), aged 48, ‘showed wasting and deformity of the feet atid 
some wasting of the-hand musclés, with, absent arm-jerks'and ankle-jerks, the 
e knee-jerks. being, present. ` There: was: no sensory disturbance. The ulnar, 
median and peroneal and tibial nerves’ were thickened and hard. The history 
was tha of & progressive weakness of the feat of nine years’ duration. 
lese two cases are of particular interest, in that the mixed sensory and 
“motor symptoms in the pon. were’ associated with purely motor symptoms in 
the mother. ' Hére we h&ve's link between the more characteristically poly- 
| neuritic ‘form of the disease and that i in which the motor ‘functions are chiefly 
op in’ ome instances, solely affected. Hoffmanh's other three cases "were 
non- -familial, began at'/various apes; fom 9 to 30, and were distinguished by’ 
progressive, wasting and weakness of the extremities with. oceasional bouts 
" of tearing pains and absent tendon- jerks, without paresthotin or Bensory 
logs. ` i i 


..* Oases 14 and 16. - Yokomori [inj (1915) reported two cases of hyper- 
. trophic neuritis in a father and son in whom the disease did not make its . 
` appearance until adult life, beginning: at the' age of 44 in the father, and at 
' 96 in the sori. The’ clinical findings, were similar Dm both opges, though ` 
E ` muscular atrophy was more advanced in the case of the father who died at the’ 
age of 74, and on whom an autopsy was ‘obtained. : The initial symptoms were ` 
those of, weakness and wasting of the. muscles ' of the legs. The arms were 
affected much later. .In both cases there was much wasting of the distal 
: muscles .of tbe limbs ; a talipes equinus; absent knee and, ankle jerks; loss ‘of 
appreciation of pain and temperature below the knees and on the fore-arms and 
hands, ‘and `H palpable, ‘painless thickening of the -peripheral nerves, especially 
of the radial and : "ulnar. This thickening’ was confirmed post, mortem in the 
one Case. when a 'similar thickening of the brachial ‘and ‘lumbar plexus was : 
found» No nystagmus “was ed in either case and the: oranial nerves 
appeared normal. 


pt ‘Case 16.2—Dide ind NN ei EET a case in 1918, which 4 was almost 
: ` simultaneously . recorded, by Roussy: and Cornil [18], having passed from one 
_ hospital to another during the war. Roussy and Cornil confirmed the diagnosis 
"by histological’, examination. ‘of a fragment òf one of the thickened nerves 
removed during life. The case is of. interest in.that it was non-familial; the 
kg symptoms began i in adult life at the age of 40, commenced in the hands, only 
- Jater affecting the lower limbs, and at-the time of examinatidn four’ years after ' 
‘the onset the, disease was ‘asymmetrical, affecting the left, upper and lower 
' limbs more, than, the right. Kypho-scoliosis was absent ; the pupils were 
normal; there was, no nystagmus. Intentional tremor, however, was present: 
The supinator and ankle-jerks' were ‘absent, the triceps- -jerks present, the right 
. knee-jerk present but the left. feeble.. : Intermittent shpoting pains had been 
_ experienced in the lower limbs, but the only sensory disturbance was in the ,' 
, domain of the left ulnar nerve. The spinal fluid showed 6 cells per c.mm:, and 
"a Positive’ Wassermann reaction (the W.R. however was aaa. BEES by | 
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"pidswnd ‘Courjon). " Róusfy ind Oórnil E? SES histological appearánoss ,- 
inthis case as a sufficient wartant of the diagnosis. - They, refer to Long 8 case 

' a8. analogous. They mention also'a case recorded by Chiatini and Natzari,; - 

, which was ‘distinguished by the absence of any, sensory disturbance, thé case 
clinically corresponding with the Charoot- Marie-Tooth disease. are diagnosis : 

. was determined by pathological, examination! 


‘ Cases 17.to 21.—Dide and Courjon [5] in 1919 Hd Bed néw cases, 
None of ‘these was confirmed by biopsy or autopsy, nor will the clinical details. ` 
"bear cribical examination in comparison with the cases already reviewed. In 
Case l there was unilateral. ulnar paresis with’ thickening of the nerve in the ` 
olecranon ‘groove: in'Case 2 atrophy’ of the left hand and fore- -arm with thick- à 


ZEE eninà of median and ulnar.nerves, ‘but no sensory loss or abolition of ‘reflexes, 


` In Case 3 atrophy of the atinae muscles of the right hand was noted, with ~ 
thickening of the. ulnar nerve.’ In ‘Case 4 there. was atrophy of the upper 
limbs, with ape-like hands, and also of the small muscles of the feet; no loss 

. "of tendon-jerks, no sensory loss, ‘but ‘thickening of the median and ulnár nerves. 

In Case 5 there was distal wasting - of upper: ‘and lower limbs, no loss of." 

' gongation Òr reflexes: and thickening of ‘median and ulnar nerves. Without 
pathological verification we feel that none of these can b accepted. dh Sp. 

i ‘example of progressive hypertrophio polyneuritis. ` "ü 


Case 22 —Nattrass (12): in 1921 reported: &8.8 case of recurrent hyper- e 
trophic neuritis a boy, aged: 18, geen ih his third- attack. ,'The main clinical 
, features were a subacute onset of polyneuritic ‘symptoms with’ extensive 
-paralysis, tingling in the extremities without objective sensory. loss and abolition 
of tendon- jerks ;- recovery ‘was almost: complete at the end of three months: 
"The, peripheral: nerve, trunks were hatd, enlarged and tender; no enlargement ` 
of subcutaneous nerves was observed No pathological examination was made. 
‘and in the absence of such’ verification this ‘case can hardly be accepted’ as a 
vs true- instance of the disease under discussion, for a recurrent toxic`or infective’ 
polyneuritis might well leave i in its wake some thickening and tenderness of the 
peripheral nerve truriks. Uus de 


‘Case 28. —Souques [15] (1926) published the case ot a woman, Am 58, 
in whom the disease appears to have begun i in ‘childhood, first ‘affecting the feet 
 &nd, progressing very slowly. At the date-of' publication there were extreme 
“atrophy and ‘almost ‘complete paralysis of all muscles below the knees. and of ` 
the muscles of fhe hands:, The thighs were affected but to a lesser degree... 
‘The upper limbs apart om the hands were normal: All tendon reflexes and.’ 
the plantar responses were abolished. - Fibrillation was seen in the affecte 
muscles. The paralysed muscles showed no response to faradism, those l 
"affected a partial R.D. | There'was slight but definite sensory disturbance ! 
peripheral distribution. “The pupils were nornial, there had been no. lig 









pains and other subjective sensory disturbance. There were no sy. 3 ‘of 
‘cerebellar defect and no spinal deformity.~,The ‘clinical diagnosis ` based -' 


upon the hypertrophy of the peripheral nerves, both palpable and vi 
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S oin 24: to 26 — Pathological — widest clinióal T, were also given 
D Marie and Bertrand (1918) [11] ot two cases, and by Souques and Bertrand 
- (1921). Kc of one case. - CH SÉ , 


H 
r 


E mone LITÉRATURE. 


The first account of the pathology of familial hypertrophic neuritis 
.was that of Dejerine and Sottas [8] in 1898, who obtained their 
-material from. their first published case. The autopsy on the case 
|, which Gombault and Mallet:[7] had recorded four years previously had . 
‘revealed «a pathological picture’ similar to that described by Dejerine 
and Sottas, but.Gombault.and. Mallet insisted in their ‘paper on 
ascribing the peculiar lesions of the nerves to a sequel of the tabetic 
-: process in ihe spinal cord. If the clinical diagnosis of tabes in this 
case ig questioned there can be no doubt that Gombault and Mallet 
, were’ the first to describe the pathology of hypertrophic familial 
neuritis.; they, however, failed’ to ECH ‘it as a new pathological 
entity. l ] 

Since 1893 about nine cases of hypertrophic familial neuritis have 
come to autopsy of which there are records of the changes in the nervous 
system.. In addition there have been. to cases (Schaller [14], and 
Roussy and Cornil [18]) i in which a biopsy has been performed on one 
of the hypertrophied nerves. The principal pathological findings have, 
in the main, been remarkably constant, varying only.in degree., 

The complete extent of the lesions and their significance have not 
yet, however, -been accurately determined., The earlier observers 
laboured' under the disadvantage of restricted technical . methods, 
. whilst later workers have seemed to confine their attention to the 
investigation of lesions by one or two of the most modern methods. 
For this reason, and also in view of the small number of cases reported 
’ pathologically, if appeared worth while io make: as complete an exam- 
ination 8&8 "possible of our case of progressive hypertrophic polyneuritis., 
' Tt is here convenient to summarize the pathological EES pen 
recorded in this disease’ :— 

(1). The nerves. a the characteristic feature of- the 
discaae j is the great increase in volume of the peripheral nerves. ` This 
inérease in. volume is greater in some nerves than in others. 'Marie 
and Bertrand ` [11] ' remarked that whereas the median nerve was 
, relatively thin, the radial was the size of a normal sciatic. Boveri [1] 
found the diameter of the-sciatic nerve 5 cm. below its exit from the 
pelvis to: be 18-19 mm. Some authors have found the cranial, nerves 
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The microscopical lesions found: in the nerves ‘can’ be. divided into . 
iho&e which . affect the interstitial tissue aud those ‘which are incident 
upon the | nerve fibre itself. The ‘former do not differ essentially from: 


H 
\ 


interstitial hypertrophy i in other forms of neuritis. Epineurium, peri- ] D 
.' neuriüm, and endoneurium have, all been. found increased i in ‘amount by | 


` Various authors, though there ha& been some difference ‘of. opinion as to 


5 
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4 


"the relative i increase in bach. of: ‘these. ` Dejerine and Sottas described 
the interstitial | hypertrophy as occurring most in the ‘perineurium ; 
. Yokomori [17]: 'confirmed this, but Souques'and Bertrand Del, ‘on, the 
‘other ‘hand, stressed , the hypertrophy of the ehdoneuriurb. But, "as 
Marie and Bertrand point out, the great increase -in volume ` of “the. 
‘nerves is due in ROME cases, not to the- thickening i in the interstitial, 
+ bigane, but to an increase in tissue derived from the nérvous elements. 


* 
A 


, "The Gharacteristic and outstanding legion described i in' this. disease A 


‘is ‘the’ hypertrophy arid. proliferation ‘of: the sheath of Schwann. 
 Gombault and Mallet recognized this, and gubsequént workers have . 
confirmed their finding. >The changes in the sheath of Schwann vary 
fron ‘simple hypertrophy with increase in nuclei around a single nerve ` 


: fibre (Yokomori), to extensive’ proliferation ‘and coalescence into Masses, » 
which: may contain numbers- of axis-cylinders (Marie. ‘and Bertrand), , 


or- "the proliferatinig sheath : ‘may become" flattened out into layers" l 
which appear imbricated and’ have’ bett ‘compared to the section of -- 


7 an-onion (Dejerine and Thomas [4], Roussy: and Cornil [18]; Boveri [1], 


! Souques and Bertrand [16]) Marie and Bertrand [11] ‘have described - 
^ what they consider an intérmediate stage between these two extreme : 


forma ‘of’ proliferation. In the nerves of their cases. they ‘found masses ` 


$ 


“of & tissue which was multinucleated: and contained many. thin unmye-. 


linatód. axis- cylinders. The fact that these.’ multinucleated masses 
contained numbers.of axis-cylinders was héld by Gombault and Mallet, ` 


, and later by Souques and by Roussy and Cornil, tobe evidence that : 


these bare axis- cylinders were attempts at regeneration | of the: nerve | 
fibres. Baga Eo 


y 


'Souques snd Bertrand differentiate’ the walling and proliferation’ of 


the sheath of Schwann from’ ‘that of thé interfibrillar connective tissue 


or sheath éf Key and Retzius, which lies’ outside the sheath of Schwann: 
and in apposition to it, and which is gteatly ‘hypertrophied in ‘this 
- diseasé Ge eg ane: Bertrand, Roussy. and Gong, 
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in: evely recorded case ilie myelin sheaths’ have been tow in number 
in the peripheral nerves, many fibres being completely devoid of myelin 


Dejerine and. Sottas noticed that this Joss. of myelin was greater in the 


distal part of the nerve than in the proximal part. There has been 


more diversity of opinion about the condition of the axis-cylinders in ` 
the peripheral nerves than about any otherdesion. Dejerine and Sottas ' 


‘found that most axis-cylinders had disappeared. Souques and Bertrand 


observed some: degeneration of the axis- cylinders with fragmentation, 
the fragments often ending in an arborization - which was strongly 


argentophil.. Marie and Bertrand came to the conclusion that although 


some axis- cylinders were swollen and others appeared rather thin, they 
were, in ‘general, wëll . preserved. "Yokomori decided that the axis- 
cylinders: were relatively normal in the neighbourhood of the spinal 
cord, but very scanty peripherally, with occasional swellings i in part of 
their course. They Might even disappear completely toward the end of. 
the nerves... ` ; 

(2) The nerve roots and . cauda equini. —Gombault and Mallet, 
Dejerine and Sottas, Souques and Bertrand and Dejerine and Thomas 
in both their cases. described an: appreciable macroscopic thickening of 


` the cauda equina, but to Boveri and to Yokomori the cauda equina 


appeared normal. Neither did-these two authors find ‘the nerve roots 
hypertrophied. ` The other writers quoted aboye found a thickening of. 
both. anterior and.posterior roots. “The lesions in the roots were similar 
to- those ‘in ‘the’ peripheral nerves, but more intense (Marie and 


Bertrand, "Dejerine and Thomas), especially the. demyelination (Dejerine 


and Sottas, Gombault and Mallet), and the formation of “onion bulb” 
,.MAa8808 (Marie and Bertrand). Dejerine and Sottas found these changes 
most extensive in the anterior roots of the cauda equina. 

(3) The spinal ganglia.—The lesions of the spinal ganglia have been 


‘studied especially by Marie and Bertrand and Souques and Bertrand. 


Mafie and Bertrand, detected, many signs of degeneration in the 
ganglion cells. ' Ih some the nucleus‘had entirely disappeared, in others 
the neurofibrils had disappeared from part of the cell body, whilst in 
others the cell had taken on a pseudo-amoeboid form. Around most of 
the nerve. cells ‘there was an increase , in ‘satellite. corpuscles. No 
mention is made of, the presence of any masses of tissue derived from 


‘the sheath of Schwann or capsüle cells in the ganglia. 


Souques and Bertrand noted ‘changes only in the lumbar and sacral 


ganglia, the dorsal and cervical “appearing normal, though the latter 


were macroseopically hypertrophied. These ‘authors pe a 
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cation of the capsular nuclei and hypertrophy of the extracapsular 
layers of cells. They also describe various stages of degeneration of the 
ganglion cells, up to the final stage of a mass of amorphous cellular 
tissue surrounded by satellite corpuscles. The ganglion cells, although 
most of. them showed degenerative changes, were normal in number. 
Dejerine and Thomas [4] in their second case reported a decrease in 
the number of ganglion cells, with atrophy of those remaining, and 
hyaline degeneration of the blood-vessels.  Gombault and Mallet 
observed interstitial changes in the ganglia similar to those occurring in 
the roots, but-normal ganglion cells. | 
(4) The spinal cord.—Degeneration of the posterior columns of the 

spinal cord has been described in all the recorded cases of this disease, 
and is, considered to be a sequel to the pathological process in the nerves. 
Dejerine and Sottas first noticed that the degeneration was most sevére 
and extensive in the lumbo-sacral region. In the dorsal and cervical 
regions the column of Goll only was affected, the column of Burdach 
_ escaping. This-was confirmed by Dejerine and Thomas, Souques and 
Bertrand, and Marie and Bertrand, though Boveri and Yokomori found 
that the degeneration was present only in the inner part of the column . 
of Goll throughout the cord. In Boveri's case the crossed pyramidal 
tracts, the direct cerebellar and the direct pyramidal tracts also appeared 
pale when stained by the Weigert-Pal method, but Boveri himself 
suggested, that this ek degeneration was due to an error in 
technique., . | 
. "Marie and Bertrand and Souques and Bertrand traced the degenera- 
tion of the posterior columns up as’ far as the nucleus gracilis in the 
medulla. No lesions have been discovered above this level... Yokomori 
has described an increase in neuroglial tissue in the posterior columns 
of fhe cord. Other writers make no mention of neuroglial reaction. 

There has been some' difference of opinion as to the condition of the 
anterior horn-cells in the spinal cord. Dejerine and Thomas described 
atrophy of a certain number of them, but considered that most were 
normal. Boveri also observed atrophy of the cells, but was not com- 
pletely satisfied with his methods of examination. Yokomori found that 
they were much diminished in number, whilst those remaining were 
atrophied, especially in the dorsal region; though. the neurofibrils 
running through them appéared to be thickened. Souques and Bertrand 
also described a diminution j in the number of anterior horn-cells, many 
of which exhibited all the signs of an acute cytolysis. 

(b) The muscles.—All observers agree that in muscles atrophied 
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during ‘life a simple- atrophy is found histologically. In addition, 

. Dejeriné and Sottas and Dejerine and Thomas noted a/ thickening of 

‘the. blood- vessels, whilst Marie and: Bertrand interpreted the changes in 

‘the’ blood-vessels *as‘a mesarteritis rather than as an endarteritis or 

f periarteritis. These authors, and -also Gormbault and Mallet, Boveri, 

| Dejerine and Thomas and Yokomori, reported an increase in interstitial 
fat in the muscles. 

The essential lesions of progressive hypertrophic polyneuritis xadi 
. therefore appear to. be :— . 

(1) A hypertrophy of the peripheral nerves, ganglia, and spinal roots, 
dependirig on two factors—one an increase in the interstitial tissue ; the 
other, which is peculiar, to the disease, a proliferation of the cells of the 
sheath ‘of Schwann, with & concomitant demyelination of nerve-fibres. 
(2) An associated degeneration of the posterior columns of the spinal 

cord, the relation of which to the lesions in the nerves and nerve-roots 
~ may be consecutive, though this has not yet been definitely decided. 


Ouintoan HISTORY OF THE: CASE. 


"GH. aged 52, carpenter, was admitted into Guy’s Hospital under Dr. J. J. 
Conybeare, on September 15, 1927. ' He complained of pains and numbness i in 
his arms and legs, diarrhosa and-attacks:of faintness with loss of consciousness. 

. The illness had, commenced three years previous to admission, and the first 
symptoms were pains in the arms, which worried Him particularly at night 
while i in bed; and dulness of sensation in the hands, the latter Chiefly in the 
mornings. . He next began to lose energy and. appetite, and gradually became 
weaker, 80 ‘that he was obliged to give, D his work, Later he began to suffer 
with stabbing pains in his legs; these were like exaggerated pins and needles, 
‘felt chiefly in the calves and in the soles of his feet. These pains also came on 
chiefly af night and disturbed his sleep. ' By about August, 1926, diarrhoea 
" became a troublesome symptom. He would pass on the average two or three 
watery motions in the twenty-four hours, and sometimes the bowels would act 
without his being aware of it.. He stated that he had suffered from momentary 
lapses of consciousness, which’ would come without warning at any time; they 
would last only a few seconds. On one or two oooasions he had fallen, but ' 
had never hurt himself., He had never passed urine: n any of these attacks. 
He did not feel dazed after an attack. 

‘He could give no history of any previous illness, — pneumonia as a 
child, and influenza several times. . He had never had syphilis. 

Famaly history —He Was maed and had two living healthy children. Two 
brothers died from complaints similar to his own: he, was'emphatie that his | 
brothers had suffered in precisely the same manner as himself and that in 
each case death had taken placé three years after the onset of symptoms. 

Dr. Charles Ham, who, had been the family doctor for many years, very 
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— kindly wrote B a in. m to inquiry whieh, | in view of the meny EE 
which it contains, we quote i in full. ; 


e , 


“Iwil be only too glad to give you the history as far as L know it of . 
the varied members of the H. family, and if you'find anything further in 
your inyestigations, I should be glad if you would let me know. s 

. The father died of tubercle, the mother“of old age. One sister 
"died of asthma and: tubercle. . The diagnosis in these cases was gue 
definite. One sister, about 55, 18 alive and fairly well, ' 
| The following three (a sister ‘and two brothers, all dead) presented. 
great difficulties in diagnosis and. in fact they were not really diagnosed . 


3 at all. , yt E * i e 


The sister, whom I saw a, skort timè before abi died, was suffering’ ' 


| with Boule diarrhoea, the heart was ‘dilated, and there was a trace of 
: albumen i in'the uride. At the time I did not realize the nature of the’ 


. case, but getting the history "after her de&tl from the sister L'think she 
KO have suffered in the sabie way 88 the brothers. `, 

The symptoms‘in thé two brothers I attended were very similar, iid 
‘tO save time I will describe them togethér. ' First, they complained of ' 
, tirednéss in legs’ and lack of ‘sleep, then shooting ‘pains developed i in the 
as which were very severe, and symptoms exactly like a peripheral 
neuritis developed.. There was no evidence of alcohol or arsenic, but 


J. the teeth "were very septic and there was, also a marked growth ‘of 


‘streptococci in fæces. The urine was quite normal. ' N obhing else of an 
, abnormal nature was found., The ‘teeth were ‘extracted, but no change 
‘in symptoms followed. ` d i 

" The patient gradually got worse, tho pain more —! ‘and the legs 
became very thin. The heart, lungs, and other organs: were apparently 

- healthy. . This state ‘of, affairs went on for several! months; ; then 
.Nomiting set in, and profuse diarrhoea —very offensive and with practi- 


o 'oally no control; both’ these symptoms: continued on and off right to 


the end. Other symptoms were emaciation, frequent attacks of: 


unconsciousness lasting from-one.to-four'or five minutes, great depres- 


sion, great distaste for food and very little saliva. The.legs remained 
` the same—often a great ‘deal of pain. Towards the: end. tbe heart ` 
` became dilated end a trace of albumen avers in the urine, -X-rays 
: showed nothing. SC 

, Both brothers had absence of acid in EC contents. The fæces 
gaye an abundant growth of Gaertner’s bacillus. Sap brother, Bad signs ' 
of pancreatic deficiency. , 

I understand a post-mortem examination v was done on the patient nio 
died in King’ s College Hospital. They . told me nothing was -found 
abnormal except a little fluid in the chest. 

I could not get an autopsy on, the second brother.” . 


Dr. C. E. Newman, of King's College Hospital,' kindly furnished the 
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Sensibility to pinprick was diminished over both legs to about 3 in. above the 
knees. To cotton wool he was anwsthetic over the feet and on the front of 
the legs. He was unable to distinguish between heat and cold on the feet 
and legs. Deep pressure on the muscles caused some discomfort. Vibration 





Fias. 1 and 2,— Hands of patient C. H., showing wasting of intrinsic muscles, 


sense was within normal limits, and the sense of position in the joints was not 
impaired except in the big toes. He was unsteady in the Romberg attitude, 
but his legs were so weak that they could scarcely support the weight of his 
body. 

There was marked general muscular wasting, but the following groups were 
especially affected: The intrinsic muscles of the hands, including the thenar 


d 
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and hypothenar eminences ; the flexors of the wrist and fingers, especially on 
the left; the quadriceps femoris, anterior tibials and intrinsic muscles of the 
feet. The hand grips were weak, The other muscles of upper limbs and the 
musculature of the trunk were relatively normal. The extensors of the knees 
were weak and he was unable to stand unsupported.  Dorsiflexion and plantar 
flexion at the ankles were feeble. There was no power of voluntary move- 
ment in the toes. Coarse fibrillary twitching was occasionally observed in 
the quadriceps of both sides. 





Fic. 3.—Lower limbs of patient C. H. showing generalized muscular wasting 
especially below the knees, The left foot is passively supported, 


The electrical reactions of the leg muscles were poor in quality owing to 
wasting, and there was partial reaction of degeneration as they responded to 
faradism and gave a slow response to galvanism. The thigh muscles gave 
better contractions and the reactions were normal, i.e., good response to 
faradism and brisk contraetions with galvanism. The muscles of the upper 
limbs were not tested. 

Some of the peripheral nerves, viz., the ulnars, anterior erurals and external 
popliteals, were easily palpable but not tender. Above the left clavicle there 
was some abnormal fulness due to the thickened cords of the brachial plexus. 

X-ray examination showed that there was no cervical rib present. 
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Fic. 4.—Transverse section of median nerve 
stained by the Weigert-Pal method showing a 
plasmatic swelling directly under the capsule of 
the nerve bundle, A. Some nerve fibres appear 
swollen. There are some demyelinated fibres 
present, but myelination is relatively good as 
the section was taken from a high level in the 
nerve, The interstitial tissue is increased, 
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Fic. 6.— Transverse section of cauda equina 
stained by the Weigert-Pal method. Two large 
plasmatic swellings are to be seen in the middle of 
the field, A. Many nervo fibres in one half of the 
field are poorly myelinated. 





Fic. 5.— Transverse section of sciatic nerve 
stained with hematoxylin and van Cieson. 
The shape of the nerve bundle is grossly 
irregular and there is much interstitial fibrosis. 
There are many plasmatic swellings present, 
some rounded and some irregular in shape. 
They tend to be collected around the periphery 
under the capsule, although some are irregularly 
distributed in the interior of the bundle. 
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Fic. 7.—Transverse section of cauda equina 
at a higher level than Fig. 8, stained by the 
Weigert.Pal method. The nerve fibres are 
more widely separated than normal by fibrous 
tissue and there is much thickening around 
blood-vessels. Some nerve fibres appear 
swollen, 


To illustrate Dr. R. S. de Bruyn's and Dr. Ruby O. Stern's paper. 
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Fic. 8.—Longitudinal section of the left 
first dorsal root ganglion stained with 
hematoxylin and van Gieson, showing 
plasmatic swellings among the nerve fibres 
resembling those in the peripheral nerves. 








Fic. 9.—Longitudinal section of the right first 
dorsal ganglion stained with hematoxylin and van 
Gieson, Several rounded plasmatic swellings ar 
to be seen in relation to the ganglion cells A, and 
others are present in between the nerve fibres B. 
Most of the ganglion cells are distorted in shape 
and have eccentric nuclei, and many are shrunken 
away from their capsules. 
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Fic. 10.— Longitudinal section of the right first dorsal ganglion stained with 
hematoxylin and van Gieson, showing plasmatic swellings in relation to the ganglion 
cells. Three adjacent swellings are to be seen arising in the capsule cell layer of om 
ganglion cell A. There is hypertrophy of the capsular cells of other ganglion cells with 
plasmatic swellings A! in relation to them and an increase in the amount of interstitial 
tissue. One ganglion cell containing an excess of melanin pigment has become shrunke 


away from the capsule cell layer. 
also seen, P. 


Some plasmatic swellings between nerve fibres ar 
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anilin blue-orange G. stain. Others showed slighter degrees of degeneration. 
Many cells were seen with irregular outlines, and in several the external 
membrane had become infolded. Eccentric nuclei and distorted nuclear shapes 
were amongst the commoner signs of degeneration observed. In addition, 
many cells contained an excese of melanin pigment in their cytoplasm. This 
was noted especially in the first dorsal ganglion. There was an increase in 
the number of capsule cells around most of the ganglion cells, and in the first 
sacral ganglion the interstitial tissue was also increased. Myelination was 
good in the ganglia on the whole, though in each ganglion a few demyelinated 
fibres could be seen, the position of which was quite independent of the 
plasmatic swellings. 

Nerve roots and, cauda equna.—The majority of nerve roots were well 
myelinated. In a few, the early formation of a plasmatic swelling could be 
made out as a small, non-nucleated, homogeneous mass which gave the 
characteristic staining reactions of the plasmatic swellings, lying in between 
the nerve De, ` The nerve fibres themselves were somewhat swollen, but 
appeared relatively normal compared with the fibres of the peripheral nerves. 
There was a slight increase in the interstitial tissue. 

The cauda equina showed much more extensive lesions ihag the other nerve 

roots. The interstitial fibrosis was particularly striking i in some of the bundles 
of fibres, whilst a large number of fibres were devoid of myelin. There was a 
copious formation of plasmatic substance, which, even more than in the 
peripheral nerves, tendsg to be distributed justi under the capsule of the nerve 
bundles. 
Spinal cord.—Only.in the sacro-coccygeal. region could any very definite 
degeneration of the posterior columns be found. Otherwise, throughout the 
cord the posterior columns appear only slightly, if at all, paler than the other 
tracts when stained by the Weigert-Pal method. In sections stained by the 
Nissl method the anterior horn cells were for the most part normal in number, 
size and shape, but in the cervical and lumbo-sacral enlargements a few cells 
in the lateral group displayed signs of central chromatolysis with eccentric 
nuclei. As these lateral columns of cells supply the long nerves to the 
limbs,’ the affected cells probably corresponded to the nerve fibres in which 
degenerative changes were most evident. ! E 

Bielschowsky preparations showed that the neurofibrils passing through 
the cells were normal. No cellular infiltration of the cord and no excess of 
neuroglial tissue could be determined. 

Sections of the medulla, pons, mid-brain and cerebral cortex all appeared 
normal. 

Muscles.—Portions of the biceps brachialis and gastrocnemius were embedded 
in celloidin, stained by iron hamatoxylin and counterstained with van Gieson. 
In sections of muscle stained in this way the picture was one of irregular 
atrophy. Most muscle fibres were of fair size, but very small fibres were also 
present. The largest observed measured just over 80 4, the smallest having 
only their bare nuclei visible. The majority of the fibres were rounded, whilst 
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a few contained vacuoles in their cytoplasm. No fat replacement or other 
interstitial change was noted, and the condition was obviously one of “ simple 
atrophy,” due to nerve lesion. The vessels were slightly thickened. The 
nerves in the muscles proved of interest, as in between the nerve fibres 
were to be seen masses of tissue giving similar staining reactions to, and 
resembling in their structure, the plasmatic swellings in the peripheral nerves. 
They were usually found under the capsule of the nerve bundle and in 
some instances they appeared to be centred on a blood-vessel. Most of the 
nerve fibres were poorly myelinated as though affected by a lesion at a higher 
level in the nerve. 
Discussion. 


Clinically, the case we have recorded corresponds pretty nearly with 
the original description of Dejerine and Sottas. Our patient, as theirs, 
presented & polyneuritic symptom picture with wasting, weakness, and 
sensory loss of peripheral distribution. In both, the pupils were small 
and reacted sluggishly to light (the Argyll-Robertson pupils observed in 
their second case must be disregarded for the reasons already given). 
Coarse fibrillation and partial R.D. were common to both. In both a 
history of lancinating pains was obtained. In both a striking family 
history of the disease was present. Certain features present in the 
Dejerine-Sottas cases, namely kypho-scoliosis, nystagmus and inco- 
ordination of the upper limbs, were absent in our own. On the other 
hand, the history of the disease in our patient differs in the most striking 
manner from that of the Dejerine-Sottas cases and from all others since 
described. Our patient died within three years of the onset of his 
malady, as did his two brothers and one sister who appear also to have 
been affected by it. Severe diarrhoa was an early and persistent 
symptom in all the cases of this family; in our case the test meal showed 
marked hypochlorhydria, and in the other members of the family also 
there appears to have been a deficiency of acid in the gastric juice. 

On the pathological side this case conforms in some respects to those 
which have already been described. The hypertrophy of the peripheral 
nerves, due in part to thickening of the interstitial tissue, and 1n part 
to the new formation of masses of tissue derived from the sheath of 
Schwann, the amount of demyelination in the nerve fibres and the 
changes in the cells of the spinal ganglia resemble the classical patho- 
logical picture. But there are several points of difference in our case. 
The presence of masses of non-nucleated tissue, however derived, in 
relation to the capsule cells of the ganglia, has not hitherto been re- 
corded ` neither could we find any reference to the condition of the nerve 
fibres in the muscles. Apart from these additions to the histological 
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study of the disease, there are certain differences in our observations 
which seem to point to the fact that this case may have been of a slightly 
different pathological type from those previously described. The com- 
plete absence of the “onion bulb” masses in the peripheral nerves, 
which other writers have considered a characteristic feature of the 
disease, and their replacement by definite non-nucleated, homogeneous 
masses, varying in size, and derived apparently from hypertrophied cells 
of the sheath of Schwann, would suggest that in our case either a 
- slightly different process affected the peripheral nervous system, or that 
we have observed a different stage in the same morbid process. 

The absence of any marked degeneration in the dorsal columns may 
, be due to the relatively short history of the case and to the early nature 
of the disease in the dorsal nerve roots and ganglia. At the same time 
the absence of “onion bulb” formations and the curious plasmatic 
swellings found in the nerves seem to constitute qualitative differences 
between the pathological process in this case and that found in the 
majority of cases > previously recorded. 


SUMMARY AND CONCLUSIONS. , 


(1) The original paper in which Dejerine and Sottas reported two 
cases of the disease, which they were the first to name hypertrophic 
neuritis, has been summarized in some detail. 

(2) These two cases were brother and sister, but in view of an 
isolated case already reported by Gombanlt and Mallet (under the title 
of tabes) Dejerine and Sottas did not regard the malady as essentially 
familial. 

(3) The clinical picture described in the cases of Dejerine and Sottas 
was that of a slowly progressive polyneuritis ‘with both motor and 
sensory symptoms. 

(4) The pupils were small in both their cases. In one case they were 
Argyll-Robertson. This patient, however, was known to have had 
syphilis six years previously. This point, which appears to have escaped 
the notice of most subsequent writers on the subject, is of particular 
significance since this is the only-case we can discover in the literature 
in which the Argyll-Robertson pupil was observed. The miosis observed 
in this and other cases, including our own, is almost certainly due to 
an extension of the disease to the cervical yin prenete fibres in the first 
thoracic ronts. 

(b) In Dejerine and Sottas’ first case no hypertrophy of the peri- 
pheral nerves or nerve trunks was noted during life. When this was 
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discovered post-mortem the surviving patient was re-examined with 
especial attention to the point, and it was noted for the first time that 
all the palpable nerves were increased in volume. 

(6) Thus of two signs which have come to bé regarded in some of 
the modern textbooks as characteristic of the malady, one, the Argyll- 
Robertson pupil;is shown to have no value; the other, hypertrophy 
of the accessible nerves, may be inconspicuous, and may be observed 
only if especially looked for. 

(7) A critical review of the cases subsequently reported, based 
primarily upon those in which the diagnosis has been confirmed by 
pathological examination, shows that the polyneuritic picture may vary 
in, type and distribution. Thus the upper or lower limbs may be 
in different: cases’ more, or less, severely affected, and whilst as a rule 
sensory and .motor symptoms develop part passu, the one group may 
precede or overshadow the other. ` 

(8) In addition to the polyneuritic signs, certain others, such as 
kyphosis, nystagmus and motor inco-ordination, were. observed by 
Dejerine and Sottas in their two original cases and are recorded in a 
certain number of those subsequently reported. 

(9) The age of onset in nine of the fourteen cases in which this 
point was ascertained was under 21 years. In the remaining five the 
disease began at the ages of 26, 39, 40, 44, and 50. 

(10) A familial history is recorded in four pairs of cases out of a 
total number of seventeen: cases which we have accepted as genuine 
examples of the disease. | 

(11) The course of the disease has in all cases previously recorded 
been slowly progressive, and death has occurred from intercurrent 
disease, | | 

(12) The case which we record is that of a male whose symptoms 
began at the age of 49. The polyneuritic symptoms progressed rapidly 
and were associated with severe and intractable diarrhoea. The patient 
died three years after the onset of his illness. From the information 
given by the family physician it appears that one sister and two brothers 
of the patient died with a similar disease. 

(13) The outstanding clinical features of the case were the signs -of 
a severe polyneuritis, both motor and sensory, with major involvement 
of the lower limbs. The pupils were small but, reacted sluggishly to 
light. The cords of the brachial plexus and the peripheral nerves 
were easily palpable and thought by some observers to be thickened. 

(14) The pathological changes were mainly incident upon the peri- 
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pheral nerves and spinal ganglia: The degeneration of the posterior 
columns of the spinal cord described in every case hitherto reported, was 
almost completely absent in our case. In the peripheral nerves both 
interstitial and neural elements were hypertrophied. In the distal 
portions of the nerves there: was much loss of myelin. 

(15) The characteristic feature of the disease process in the nerves 
was the presence of masses of non-nucleated tissue which appeared to 
arise from the:sheath of Schwann and, fusing, formed larger masses. 

(16) Earlier stages in the formation of these masses were seen in 
the spinal ganglia both in relation to the capsules of the ganglion 
cells and to the nerve fibres, and also in the fine intramuscular nerves. 

(17) The appearance of these non-nucleated masses does not corre- 
spond with any pathological appearances in the peripheral nerves 
hitherto described in this disease and may represent an earlier stage or 
possibly slightly different process. 


We wish to acknowledgé our indebtedness to Dr. J. J. Conybeare 
for permission to publish the case and enabling us to obtain the post- 
mortem examination ; to Dr. C. P. Symonds, who suggested the true 
diagnosis at the bedside and has helped us in reviewing the clinical 
literature; to Mr: J. W. Shackle for 8 translation of Hoffmann’s paper ; 
also ‘to Dr. Charles E. Ham, for providing us with the family history, 
and to Dr. C. E. Newman for notes of the brother who was & patient in 
King’s College Hospital. 

‘To Dr. J. Godwin Greenfield we wish to express our gratitude 
for his interest in the pathological investigation of the case and 
for his valuable advice on ue 'Atorpretanon of the pathological 
findings. 
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A CASE OF RELAPSING INTERSTITIAL HYPERTROPHIC 
| POLYNZEURITIS. 


BY WILFRED HARRIS, M.D., 
E e AND 
WILFRID D. NEWOOMB, M.B. (CANTAB.). 


(From tha Wards and Pathological Department of St. Mary's Hospital, London.) 


' Some of the pathological specimens of the case on which this paper 
is based were shown three years ago at the Pathological Meeting of the 
Neurological Section of the Royal Society of Medicine, on May 13, 1926. 
The opportunity is now taken of publishing the case at the same time 
as Dr. de Bruyn and Dr. Stern’s somewhat similar case, a point of 
considerable advantage to those interested in studying the subject. As 
these authors are dealing fully with the literature, we have avoided 
unnecessary reference to previously published cases. 

Clinically, our case may be said to have resembled a relapsing or 
recurrent polyneuritis, which was the diagnosis made during life, as the 
man was well nourished, with big limbs, and no observation of the nerve- 
trunks being enlarged was made during life. Indeed, the great size of 
the nerve-trunks and of the spinal roots was a surprise to us at the 
autopsy, the sciatic nerve being so large, 14 in. in diameter, that when, 
six days after death, it was shown at the pathological meeting, a 
pathologist of experience humorously suggested that we had brought 
down & bullock’s sciatic nerve in place of ẹ human specimen. A photo- 
graph of the nerve, cut at the level of the lower border of the gluteus 
maximus, placed beside a corresponding portion of the sciatic of another 
man who was rather larger than our patient (fig. 1), illustrates well 
its great increase in size, even though it had shrunk considerably 
owing to fixation. | 

Although the pathological specimens of the nerves in our case 
resemble both macroscopically and microscopically those originally 
described by Dejerine and Sottas, and by Dejerine and Thomas thirteen 
years later, yet clinically our case differs greatly from these. Their cases 
were familial: a brother and sister who were affected by the disease in 
childhood had clawed hands and feet, kyphoscoliosis, Argyll-Robertson 
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pupils and suffered with ataxy and severe shooting pains. Gombault and 
Mallet's case, published in 1889, was diagnosed as one of juvenile tabes, 
but resembled those of. Dejerine and Sottas. Marie’s case also had 
kyphoscoliosis and partial loss of the pupillary reactions to light, but 
ataxy and shooting pains were absent. These cases might easily be 
mistaken for juvenile tabes, and have to be distinguished from 
Friedreich’s disease and from the Charcot-Marie-Tooth type of amyo- 
trophy. - Roussy’s case, published in 1919, more nearly resembles our 
case in the age of his patient, 44, the absence of deformities, and the 
normal pupillary reactions, 

Our case, however, differs from all those hitherto published with 
necropsy, in that the chief clinical feature was recurrent attacks of 
paralysis resembling polyneuritis during six years, with’ complete 
recovery between the attacks of paralysis. His last attack of weakness 
was progressive for twelve months, with muscular wasting and foot- 
drop, and at the end there occurred attacks of choking, severe dyspnoea, 
and finally paralysis of the diaphragm, possibly due to the marked 
degeneration found later in the roots of the vagus and phrenic nerves. In 
1897 Sorgo described & case of recurrent polyneuritis in & man of 50, in 
which a fatal result followed three attacks of paralysis at intervals of a 
few months, death resulting from involvement of the respiratory nerves 
and paralysis of the diaphragm. Obstinate constipation was a feature of 
the case. Extensive disease of the vessels was found in the muscles, 
peripheral nerves and cord, due chiefly to thickening of the middle coat 
with narrowing of the lumina. There was no lesion of ganglion cells, 
but degenerative atrophy of the muscles and nerves. The man had 
suffered from syphilis many years before, and the vascular changes were 
attributed to this; Sorgo noted that the symptoms were much more 
severe than could be accounted for by the microscopical findings, and he 
assumed widespread dynamic change in the cells of the central nervous 
system. His case showed no hypertrophy of the nerves and the 
pathological changes are entirely different to those in our case, the 
resemblance between them being limited to the recurrent attacks of 
polyneuritis and a fatal termination with respiratory paralysis. 

Nattrass has described a case with three attacks of polyneuritis at 
intervals of several years, in which the nerve trunks appeared to be 
palpably enlarged during life; his patient recovered. l 

D. K., aged 52, a seaman in H.M. Navy, served during the War in a destroyer 
in the North Sea, being in perfect health. In 1919, when aged 45, he was 
demobilized, and soon afterwards he had a“ nervous breakdown,” complaining 
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of weakness of the:legs with eee of gait, especially i in the dark, and of 
tingling and loss of, sensation in the fips of his fingers. These symptoms 
cleared up after several weeks, but he had later had four similar attacks, with 
complete recovery in the intervals. In March, 1925, similar symptoms again 
gradually developed, followed by weakness of thé feet and hands, and a sensation 
of pins and needles in the hands and féet. He began to find difficulty in 
distinguishing coins in his pocket and to drop things, and the muscles of the 
hands’ began to waste. His arms became 80 weak that he could not raise them 
at the shoulders, and the muscles of the legs'wasted and the feet became dropped. 
There was never any pain, nor any,weakness of the sphincters. On applying to 
the Navy Board for a pension on account of his bad health, he was refused on 
the ground that he was suffering from progressive muscular atrophy, which was 
unconnected with his service inthe Navy. During February, 1926, he improved 
. slightly in his general strength, though he had several slight attacks of choking. 
: These attacks are of interest in view of the severe attacks of dyspnosa and choking 
which developed 1 in the last few days of his life. There was no history of any 
gimilar disease in other members of his family. 

One of us was asked to see him on April 4, 1926,’and he was admitted to 
St. Mary's Hospital on April 14. . He then had a steppage gait, with complete 
bilateral foot-drop, and also ads deruble weakness of the .gastroonémii and of 
the flexors of. the toes. , Flexion and extension of the hips and knees were only 
slightly weakened. The abdominal and trunk muscles were fair. In his arms 
the deltoids were weak, so that the arms ‚could not be completely abducted at 
the shoulder, and flexion of the forearms was also feeble. The supinator longus 
was thin and small. There was slight wrist and finger drop on both sides, 
and the intrinsic hand muscles were notably wasted. The grip was: poor, and 
. there was well-marked intention tremor of the arms. The movements of his 
chest were good, the pulse 84, and the heart normal. His pupils reacted 
normally to light, and slight nystagmoid jerkings of the eyes were observed on 
lateral movement. 

Sensation.—There was. slight ‘numbness ‘of the finger tips, and he was 
apt to let ‘small objects slip from his fingers, but there was no objective 
loss of tactile sensation or to pin-prick on the hands or arms, trunk, or feet 
and legs. 

Reflexes. Knee-jerks and Achilles-jerks absent. The plantar reflexes and 
‘all abdominal reflexes were also absent. There was no affection of the 
sphincters. His urine was normal. Electrical testing showed full reaction 
of degeneration in the leg muscles and in the extensors in the fore-arms. ' 

Treatment by massage and galvanism to the muscles was given on alternate 
days, and he was given injections of ‘strychnine twice daily, commencing with 
zs gr. and gradually increased to 14r gr. after ten days. His condition remained 
much the same until May 6, when he had three bad attacks of choking. His 
pulse was irregular, its rate increased to 150 per minute, with respiration 36. 
He had considerable difficulty in breathing, and the diaphragm, appeared to be 
' paralysed. The strychnine injections were stopped, and morphia and atropine 
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were administered, but he never rallied, and he died at 3.20 on the following 
morning, May 7. 

A necropsy was performed ten hours after death, and the following 
is & summary of the findings :— 

A well-nourished man with several pedunculated fibromata on the 
skin of his back. -The muscles of legs and hands were wasted. No 
thickening of. the cutaneous nerves was noted. There was broncho- 
pneumonia with racemose areas of peribronchial consolidation, 
, surrounded by areas of collapse, in the lower lobes of the oedematous 
lungs, and parenchymatous degeneration of the liver, kidneys and 
. myocardium. 

Nervous system.—The brain, which was preserved unopened in 
‘10 per cent. formol-saline, appeared normal externally. The cranial 
nerves were not noticeably enlarged. 

Spinal cord in its i ita felt thick and elastic as if edematous, 
and the meningeal vessels were injected. On opening the dura the 
thickening was seen to be due entirely to & great increase in size of the 
nerve-roots, especially those forming the cauda equina, which had a 
curious purplish colour. The posterior root ganglia were less con- 
spicuous than usual. The left sciatic nerve was much enlarged, 
measuring 3'7 by 1'5 cm. at the level of the lower border of gluteus 
maximus muscle. It had a swollen, soft glistening gelatinous appearance. 
On section each individual fasciculus appeared changed to a clear, partly 
translucent cord which, although feeling soft, was tough to cut. The 
fibrous tissue in the nerve-sheath and that between the fasciculi 
appeared normal. A high bifurcation, shortly below the gluteus 
maximus, was present. The left median nerve showed similar 
changes. 

The brain, spinal cord, sciatic and median nerves were preserved in 
10 per cent. formol-saline, Frozen sections were stained with Sudan-III 
and hematoxylin, and by the Weigert-Pal and Bielschowsky’s silver 
methods. Paraffin sections were stained with Ehrlich’s hematoxylin 
and eosin, Weigert’s iron hematoxylin and van Gieson’s stain, Weigert's 
elastin stain and neutral red, Mayer’s mucicarmine and toluidin blue 
for Nissl bodies. Some materiel was transferred to Müller's fluid, and 
after three months was embedded in paraffin and the sections prepared 
by the Weigert-Pal and van Gieson stains. Other blocks were fixed 
in Bouin's fiuid and the sections stained by Mallory’s acid fuchsin, 
aniline blue and orange G method. 

Microscopical appearance. Sciatic merve.—The epineural fibrous 
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sheath ‘appears normal, but the Ee tic tissue contains 


thin collagen fibres separated more widely than usual by cedema. 

The perifascicular sheaths are thrown: into irregular folds owing to 
the shrinkage of their contents during fhe fixation and preparation of 
the sections. . This shrinkage is a remarkable feature of the fasciculi. 
It causes diminution, in size of the macroscopic specimen seen in the 
photograph of the Kaiserling preparation (fig. 1), where the nerve bus 
shrunk from 3°7: to 2'2 cm. in width. Ip most marked in paraffin 


` ‘material, but can’ also be seen in frozen sections. The folds are `` 


extremely irregular, giving the cross-sections of the bundles. an 


- appearance resembling a map of a rocky archipelago in which the , 


islands have numerous capes and bays. A single fasciculus is'seen'in | 
fig. 2.. On the inner surface-of the perineurium, and running from it ` 


` between the nerve-fibres into the centre of the fasciculi, 18 & peculiar 


acellular clear material (a and b, fg. 2). ; 
The'amount of this substance varies in different fascicali and in’ 
different parts of the same fasciculus. Often it is thick and dense at 


_one side (b) and. thinned out into-strarids at the other (a). “There is 


always more at the periphery, where it may reach 100 p in thickness, 
than between the nerve-fibres. This substance stains faintly blue with 
hematoxylin, pink with neutral red, yellow with Van Gieson’s stain, 
bright pink with eosin, and orange with Mallory's stain. A few lamelle 
in the moré condensed portions can be stained with the Weigert-Pal 
method or with neutral red; hence it may be called amphophile, but its 
nature .is quite .unknown. The laminated. appearance is probably an 
artefact due. to fixation and dehydration. The substance is evidently 


' the “same as the clear interstitial substance. described by. Marie and 


Wei 


- Bertrand i in their case [1]. js , 


; Mixed with ‘the amphophile be there is a little mucinoid a 


: matter at the periphery of the nerve, and much more ‘between the nerve- : ` 


“ 


fibres. .This stains with Mayer’ s mucicarmine in' threads; as shown in, 
De, A There is also présent a considerable amount of fluid coagulated ` 
by the fixative which scarcely stains. Thus the endoneurium: is-given an 
appearance similar to the subcutaneous  tisgues in myxo3dema.. i 
The most noticeable change i in the nerye-fibres is the formation of 


. several more or less concentric layers of: fibres giving the remarkable 


“onion bulb" appearance’. ‘described . by- Dejerine . and most other 


l ‘authors ;, it can be seen-in fig: E v "Thi$"Beems ‘to be due mainly to a 


` proliferation of the sheath: of; ‘Schwann ‘and. its.cells. The cellular 


` proliferation i is very great. ‘As. in the ‘normal | nerve, there is only one 
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Fic. 1. — Photograph of the affected great sciatic nerve A, together with 
one B, from a normal fat man. "The cross-section shown in each case i 
| em. below the lower border of the gluteus maximus muscle. Scale 


II) 
centimetres. 
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Fic, 2 Low-power photomicrograph of oue fasciculus of 


the sciatic nerve. It shows the irregular outline, peculiar 
interstitial substance, a, and the laminated appearance in 
the more condensed part, 0. The few inyelin sheaths 
remaining appear as dark dots, c. Weigert-Pal and van 


Gieson. 
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Fr, 3.—High-power view of a cross-section of Fic, 4.—The same section stained with 
the sciatic nerve, showing “onion bulbs" with Mayer's mucicarmine. The strands of mucinoid 
interstitial substance between. Iron haema- material appear light grey. 


toxylin and van Gieson. 





Fic. 5,—Cross-section of the posterior root of Fic. 6.—Cross-section of the anterior root 
the fifth lumbar nerve, showing few medullary of the first dorsal nerve, showing small 
sheaths and much proliferation of the sheaths of '" onion bulbs'' and few medullary sheaths. 


Schwann. Weigert-Pal and van Gieson. Weigert-Pal and van Gieson. 





Fic. 7.—Longitudinal section of the root of the 
vagus showing the black masses of degenerating 
myelin and grey areas of collagen fibres. Weigert- 
Pal and van Gieson, 
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Fic. 8.—Anterior horn-cells of the second dorsal segment. 
(Normal.) Nissl method. 
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ki. 9..—Mid-dorsal posterior root ganglion, (Normal.) 
Iron hematoxylin and van Gieson. 
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The highest root examined was that of the third cranial nerve; it 
shows the earliest lesions, viz., oedema separating the nerve-fibres and 
commencing: fibrosis around them. It is noteworthy that here, where 
the change is just starting, there are only a few scattered lymphocvtes 
present, no more than in a normal nerve. In fact, it may be stated that 
nowhere throughout the nerves examined in this case was there any 
sign of leucocytic infiltration, which agrees with most of the previous 


. cases recorded, but Souques and Bertrand, 1921, lay considerable stress 


on the presence in their case of lymphocytes, Rs cells, and other 
wandering cells. 

Where this case differs from all other necropsy records is in the 
spinal cord, which for the most part is quite normal. The dorsal and 
cervical regions show no signs of degeneration. In the lower lumbar 
region there is a vague thinning of the posterior columns in '& Weigert- 
Pal preparation, as viewed with the naked eye. Microscopically the 
myelin sheaths in this arés aré.in the form of dotted rings instead of 
complete annulets, but none have completely disappeared. ^ As there 
is no sign of degeneration in Goll's column in the upper sections, it 
does not look as if any of the long E fibres 1n this part can have 
been destroyed. 

The nerve-cells in both anterior (fig. 8) and Se horns, as seen 
in Nissl and hematoxylin preparations, appear normal. The cells ot 
Clarke’s column also show 'no abnormality. 

In sections at the level of the olive, the vagal fibres passing between 
the nuclei and the issuing roots appear normal, while immediatelv out- 
side the medulla they commence to degenerate. This abrupt change 
coincides "with the beginning of the sheath of: Schwann and suggests 
that the essential lesion is its proliferation. 

In this case there 18 no eyidence of true inflammation. It would 
seem that the change is more in the nature of a hyperplasia similar to 
that seen in the breast in the so-called “ chronic mastitis.” 

Recurrent attacks of polyneuritis' without obvious cause, such as 
lead or alcohol, have been published by many authors, by Grocco in 
1885, Ross and Bury in the case of two sisters, by Sorgo, by H. M. 
Thomas in 1898, in the case of a man, aged 28, who had five attacks of 
paralysis within six years, and by others (see Brain, vol. xlv, p. £27). 
In none of these; however, has hypertrophy of the nerves been discovered, 
except in the case described by Nattrass in a boy of 18, with double 
foot-drop, loss of the deep ‘reflexes, and other signs of generalized 
multiple neuritis, in whom- the nerve-trunks were palpable and 
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appeared to be enlarged. ‘This patient had had two previous attacks 
of paralysis at the ages of 4 and 17. As this case did not end fatally, it 
is not possible fo assume that the nerve-changes were comparable with 
those in our case. 

It seems that the Dejerine and Sottas type of familial hypertrophic 
interstitial neuritis should be distinguished as a separate group from 
recurrent polyneuritis, to which our case appears to belong, though the 
interstitial hypertrophic neuritis found in the nerve-trunks and spinal 
merve-roots in our case forms a remarkable link between the two groups, 
and it is conceivable that a similar underlying cause may be responsible 
for all of them, as an autotoxsemisa from an enterotoxin, such as is the 
probable cause in hematoporphyrinuric polyneuritis. 


In conclusion, we should like to express our thanks to Dr. J. G. 
Greenfield for his help in taking the photomicrographs. 
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The Cytoarchitectonics of the Human Cerebral Cortez. By CONSTANTIN 
von Economo. English translation by 8. Parker. Pp. 186. 
with 61 Illustrations. London: Humphrey Milford. 1929. Price 
21s. net. 


. Notices of the German and French editions of fthis book have already 
appeared in this Journal and we now welcome an English translation. The 
design of the original has been hardly altered and the numerous whole-page 
_ illustrations are reproduced on almost the same page and in the same relation 
to the text as they occupy in the original book. We could wish, however, that 
the translator had not followed the original so exactly in some respects, as & 
too literal translation of the German has made the text either unintelligible or 
misleading in many places. For example, he speaks of a clear nucleolus ” 
and a fat vacuole ” in nerve cells. In fact it is offen necessary to refer to the 
German or the French edition to arrive at the author's meaning. ‘We could 
wish too that, instead of the long chapter headings of the original, the trans- 
lator had adopted the useful paragraph headings of the French edition, which 
greatly excels the English edition both in the translation and in the reproduc- 
tion of the plates. The latter fault, is presumably due to the quality of the 
paper used, and may be improved in later printings, but it greatly detracts 
from the value of the book. ‘In spite of these shortcomings, however, the book 
will be of value to many who prefer to have anatomical textbooks in their own 


language. 


Tumours arising from the Blood-vessels of the Brain. - Angiomatous 
Tumours and Hemangtoblastomas. By Harvey Cusine and 
PeBorvan Barnzy. Springfield and Baltimore: C. C. Thomas. 
Pp. 219 with 159 Illustrations. 1928. Price 84s. 


This book deals with rare forms of tumour, of which the authors have only 
met with twenty-nine examples in a series of 1,522 intracranial tumours. Of 
these twenty-nine, six were venous angeiomas, nine arterial (arterio-venous) 
angeiomas, one a telangiectasis and thirteen hamangeioblastomas (plexiform 
angeioma). It is remarkable that all the venous angeiomas were supre- 
tentorial, and all the hamangeioblastomas subtentorial. This must be considered 
purely fortuitous as regards the vanous angeiomas, as cerebellar or pontine 
examples are not uncommon, but it agrees with the experience of most other 
observers, especially Lindau, who could find no example in the literature of a 
supratentorial hamangeioma. 
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The first half of the book deals with the &rterial and venous angeiomas and 
the case of telangiectasis. None of these cases has been very. favourable'for 
operation: In one case of arterial angeioma and one of venous angeioma the 
tumour was successfully removed and several other cases appeared to ‘be 
benefited by simple decompression, or by ligature of arteries in the neck. 
X-ray treatment was used in most cases but proved of doubtful value. On 
the'whole the authors recommend simple decompression for these oeaes of 
tumour. 

' The second half deals with the cerebellar eer Of these, 
seven were in the walls of cysts, and the other six were rather large solid 
tumours. In this class of growth the operative mortality was ‘high, as four 
patients ‘died within forty-eight hours of operation.  But'in four cases 
complete, and in three cases partial, removal of the growth was successfully 
performed, E Y 

In’ discussing EH and therapeutic possibilities in relation to the 
venous, arterial.and telangiectatic forms, the authors comment on the diffi 
culty of & pathological diagnosis and the impossibility in the majority of oases 
of dealing with the disease in a radical manner. , In the cerebellar hsemangeio- 
blastomas also it was impossible at the time when the patients came under 
. observation to form an opinion as to the nature of the growth, although a later 
examination of one patient revealed a retinal angeioma and family history of 
similar cerebellar disease. 

' In dealing with so rare & type of tumour the authors have taken the only 
possible course in writing & monograph rather than a textbook. Full reports, 
‘are given of a large proportion of the cases, and the literature dealing with the 
subject is fairly exhaustively surveyed. Altogether it is a useful and infor- 
mative book; perhaps most useful in being largely & record of unexpected 
difficulties "met at operation, and of wise retreat when advance appeared too 
hazardous. As minor criticisms we: note that-the common picro-fuchsin 
counterstain is always spelt “ van Giesen,” and that the authors persist in the 
use of the name “ meningioma ” in spite of a general agreement that the name 
df a tumour should be taken from the tissue, and not from the anatomical 
SES from which it arises. 
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Epilepsy, Sg the Bean duct of Physiology and Treatment. By W. C. 
LENNOX and STANLEY Coss. Pp. 197. London: Bailliére, Tindall 
. and Cox. 1928. Price 16s., 


This monograph is a oritical survey of our present lee of the nature 
‘of the pathogenic factors concerned in the occurrence of epileptic seizures, 
whether associated or not with any demonstrable structural disturbance in the 
central nervous system. The authors’ own investigations, valuable though 
they be, take a subsidiary place to the review of observations and theories, old 
and recent, which have been put forward by others. The only enticism of 
the book that can po suggested is, in fact, its comprehensiveness; even the 
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views .of abdominal nons and of non- proteste bacteriologists are in- 
included, for the aim of the authors is to assimilate all available evidence. 

The interesting critical review of the neurological mechanisms of con- 
vulsions includes the irritation, release, “ short-circuit ” and explosive theories, 
one of which alone is regarded as sufficient, though it is suggested that the 
explosive theory, according to which the seizures result from some sudden 
metabolic change in the nervous system, may finally explain the epilepsies. 
Functional abnormalities in the nervous tissues of a physico-chemical nature, 
as disturbance in oxygen consumption, ionic equilibrium, hydrogen-ion concen- 
tration and in the permeability of the cell membranes, are also fully considered, 
but the present state of our knowledge does not permit even tentative con- 
clusions as to the part these play. A search for the exciting causes of seizures 
in abnormalities in other, systems, in metabolism and in the acid-base 
relationships, occupies the greater part of the book; the profusion of theory 
and the poverty of definite facts, so prominent in the literature of epilepsy, is 
strikingly illustrated in these pages, but the critical study of these subjects 
which the authors give us will be- extremely useful to all interested in the 
subject! They personally find the essential elements in the precipitation of the 
seizures to be `“ oxygen lack,” alkalosis and a disturbance of the water-balance of 
the tissues. Farther investigation will determine the importance of these and 
other factors, but it is to be hoped that the innate or acquired disturbances in 
the brain that the authors admit to exist in' all cases in which the epilepsies 
occur, will not be lost sight of. Many changes in the fluids of the body can 
excite convulsions in both the normal and predisposed, but there is as yet no 
compelling evidence that in epilepsy the immediate as well as the predisposing 
‘cause of the seizure does not lie in the brain. 


Die Vorder- und Mittelhirnganglien des Menschen als plastische 
Gebilde. Von B. SOHLESINGER. S. 55. Berlin: J. Springer. 
1928.. Price M. 6.60. 


The anatomy of the internal E of the brain is usually studied in 
sections through it, and their topographical relations are learned by a mental 
piecing together of sections in different planes. Reconstructed models in wax 
and other substances may be, however, employed for teaching purposes, but 
it is obviously preferable to demonstrate these structures in preparations of 
the brain itself. The author describes a series of dissections by which this can 
be done, describes and figures the preparations, and supplies a series of 
stereoscopic photographs of them which should be valuable in the teaching 
of students and in a revision of the anatomy of this complicated region. 


Anatomy and the Problem of Behaviour. By G. E. COGHILL, Pp. 118. 
Cambridge : The University Press. 1929.. Price 7s. 6d. 


This book is based on a correlated series of studies on the development of 
behaviour and on the growth of the nervous system in an amphibian, 


, 
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Amblystoma. The simplest reactions of the embryo from the egg stage are 
first described, and later the swimming mechanism, the movements and local 
‘reflexes of the limbs. Terrestrial locomotion and the feeding reactions are also 
analysed in relation to the structure of the maturng nervous system. The 
embryo is, however, perfectly integrated before it possesses a. nervous system, 
and the second chapter- deals with the dynamic antecedents .of the neural 
mechanisms, as the appearance of polarity and of the.so-called metabolic, axial . 
and other “gradients,” and their influence on the developing, nervous system, the 
paths of which.are determined largely by the preneural activity of the tissues. 
In the final chapter on the growth of the nerve cell and the interpretation of 
behaviour, emphasis is laid on the view that behaviour does not depend merely. 
on a combination of reflexes, but that there:is an organic unity from the 
beginning, in fact the central mechanism of a reflex is developed long before 


L 


the reflex itself appears. l i 4 


How io Stain the Nervous Si ystem. By J. ANDERSON: Pp. 189. ' 
Edinburgh: E. and 8. Livingstone. 1929. Price 5s. 


The only textbooks on the histological examination of the nervous system 
in English are either too detailed for the novice, or do not inolude some of the 
most recent methods of'staining. This small book by the chief Laboratory 
Assistant ati the National Hospital is consequently welcome and will be of the - 
greatest value to the laboratory technician as well as to the student of neuro- 
pathology. All the methods described in it haye been used by the author in 
his routine work, some of them or modifications of other methods have, in 
fact, originated from him, and they can therefore be accepted as the most 
suitable and reliable now available. They are all described clearly and con- 
. cisely, and a short résumé follows the detailed description of each procedure. 
In addition to staining he deals with the best means of preparing the tissue, of 
cutting sections, of obtaining serially stained sections, and other procedures . 
which have been evolved from a long practical experience. : 
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Handbuch der. Gewsteskrankhevten. Herausgegeben von OSWALD 
BuxxE. Erster Band: Allgemeiner Teil, I. S. 732, mit 44 
Abbildungen. Price RM. 68.80. Dritter Band: Allgemeiner 

' .. Teil, ITI. 8. 333, mit 77 Abbildungen. Berlin: Springer. 1928. 
Price RM. 84.40. 

This System of Psychiatry will probably take the place which Aschaffenburg’s 
notablé " Handbuch" has occupied for the last two decades. Unlike the 
latter, if has no Swiss or Austrian contributors; it is wholly German, but it is 
none the less complete or distinguished for that. 

The general tone of the work is"indicated by the Editor's introductory 
article on the aims, ways and limits of psychiatric research. Bumke considers 
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psychiatry as tally ‘one of the’ natural sciences, calling for an exact 
essentially objective determination of facts and for strict logical reasoning: it 


must not set about translating into the language of neurology or cerebral 


pathology psychological facts whose physiological correlates are unknown, nor 
must it deal in the " metaphysical-romantic.” The“ neurologizers ” he handles 
rather kindly, but at the psyoho-analysts he girds ‘with caustic vigour. His 
survey 18 wide and severely critical. 

The history of psychiatry is dealt with Be Birnbaum; he gives little 
attention to other than German schools, but this proves to be no impediment ' 
to the lucid setting forth of the main lines along which psychiatric thought 
and research have travelled. 

The next section, on Inheritance, by J. L. Entres, is a monograph of great 
thoroughness ; it professes to be no. more than & compilation, but in this 


" confused field a faithful inquiry into all that has been written and an ordered. 


presentation are of great value. 

A brief survey of acquired somatic causes by Korbsch is followed by articles 
on external psychic causes and on structural analysis by Kehrer, with a useful 
appendix on the anamnesis. These end the section on etiology. The rest of 
the volume is given up to general symptomatology. 

The’ pathology of perception is dealt with exhaustively in two papers by 
Stein and Mayer-Gross, whose original work in this connection has been so 
distinguished. Disorders of memory are discussed by Kurt Schneider, disorders 
of thought by Jahreiss, who also déals with disorders of consciousness. 
Kretschmer’s comprehensive yet brief consideration of disturbances of affective 
life, and Stertz’s article on disorders of intelligence conclude the volume. 

The other! volume published deals with the bodily changes that may be 
associated with mental disorders. It is fittingly introduced with a balanced 
account of what is known as to the relation between physique or habitus and 
psychic predisposition— & field in which much work is being done in Germany 
and America, and in which extravagant claims are sometimes made.  Neuro- 
logical changes in mental disorder are described by Rosenfeld almost too 
thoroughly; one has at times the impression that one is reading a somewhat 
long-winded textbook of neurology, but at any rate nothing is omitted. Kuppers 
writes on the pulse, blood-pressure, vasomotor‘ changes and distribution of 
blood ; Wuth resumes what had been learnt about body-weight, the endocrine 
system and metabolism in this connection by 1926, when the article was 
written: and with Kafka’s authoritative paper on humoral pathology, a 
valuable addendum to his monograph in “ Aschaffenburg,” the volume ends. 

One cannot summarize contributions of such scope as these, nor profitably 
discuss them, in a brief review. The work as a whole is admirable, well- 
proportioned and trustworthy. If one may judge by' the two important volumes 
so far published; Prof. Bumke’s hope that it shall give as complete an account 
as possible of the present state of our knowledge, and at the same time help 
towards attaining a new and higher standpoint, seems likely of fulfilment. 
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‘Die Gegenwdrtigen’ Strümungen: in der Psychiatrie. Fünf Vortrüge 


. von OswALp BuMksg. B. lll. Berlin: Julius ‘Springer. 1928. 


' The five papers here collected: were written for various gatherings between l 


"1924 and 1927, and make Professor Bumke’s conservative position clear. There 
is of course some repetition, but on the whole one finds a discerning survey. of 
the various tendencies in psychiatry now and during the last few years. 

"The treatment is rigorously critical, especially m the numerous passages 
devoted to psycho-andlysis ; onslaughts with horse and foot follow romper) 
even niggardly, appreciation. 

,lhe little book is attractively written and ig well worth reading as bh 
expression of wide knowledge and & olearly- defined point of view. 
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Subordination Autorität Payhee apie. Von ERWIN STRANSKY. S. 69. 2 


Wien: J. Springer: 1928. 


The relation of patient to doctor has been studied closely by Freud and his 


followers, and in the word “ transference ” much fundamental .psycho- analytical 
doctrine is implicit. Professor Stransky, writing as a. Clinical empirioist,'' 

joins issue with the Freudians. It is essentially, he maintains, the relation of 
subordination to authority, a “transsexual” matter, that is concerned. He 
| reviews education, religion, government, social life and, authority i in general in 


this light, and sets forth a method of psychotherapy for which he claims good 
restlts. He remarks justly that time-consuming methods such as analysis oan- 


not be applied to large numbers of patients, and offers a substitute that is not 
exclusive of other therapeutic measures. His method, however, does not differ 
in practice from that of many psychiatrists untroubled by theories which assert 
-, & dominance over the patient and make use of the situation of dependence thus 


brought about, without being able to manage or dispose of it other SES 


erudely. This crux the writer does not elucidate. 
og The critical and oasuistioal passages are interesting. but üt convincing. 


"Tuo Essays on Analytical Psychology. By C. G. June. Translation’ 


_ by,H. G. and C. F. Baynes. Pp. 280. London : Bailliére, Tindall 
and Cox. 1928. Price 10s. 6d. 


These essays, much lie from the first edition which appeared ` in 1916, 
are written for the “cultured layman,” and: it is to him that they may be 
. expected to appeal. Speculation of this sort is fascinating, no doubt, and 
stimulating ; but it cannot sufficiently account for its evidences even when it 
professes to be based on clinical experience. This book is, however, excellent 
as a literary work, lucidly presenting difficult, if not mystical, conceptions and 
provoking thought’; one can understand why so many of Jung's non-médical 
‘adherents are evangelists of a cult. 

The translation is faithful and clear, but the translator’s preface contains 
an unfortunate mixture of adulation and misstatement. Jung is a distinguished 
- psychiatrist; he'is not Sakyamuni. 
i t 
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Practical .  Olinical E "By Epwarp A. STRECEER and 
FRANKLIN G. Basen Second Edition. Pp. 458. London: 
H. K. Lewis and Co. 1928. Price 18s. | l 


' This is a useful compendium of psychiatry.as currently taught i in America. 
It is presented chiefly in the form of case-histories and discussions, with brief 
formal accounts of diagnosis, treatment; &. It is clearly not intended for 
psychiatrists so much as for medical students and general practitioners. It is 
usually sound and reflects in the main Adolf Meyer's teaching. Occasional 
statements, such as those regarding the superiority of luminal to bromide 
in the treatment of epilepsy, or the assertion that in morphine addiction 
"the hyoscine treatment has proven of value in replacing the narcotic” are 
open to considerable objection. The frequent use of the word " pracox” as a 
noun and as an adjective synonymous with.schizophrenic is irritating. 


Die Psychosen der Schwachsinnigen.. Von RupouF NEUSTADT. 
8. 188. Berlin : Karger. 1928. Price RM. 15.60. 


The relative ee of content in the psychoses of mentally defective 
persons has probably been the main reason why so little investigation into 
them has been made.  Kraepelin's views on “ Pfropfhebephrenie ” stimulated 
‘interest in the relation of dementia præcox to congenital mental defect, but it 
is only recently that much attention has been paid to the whole subject. It 
is ‘obviously one of considerable importance, not only on psychiatric grounds 
but also in its social, especially eugenio, implications. | 

The author states the evidence which he has required before deciding that 
feeble-mindedness, à condition of" stationary intellectual defect," was present; 
he has examined 209 guch cases in which psychosis occurred, and by psychosis 
. he understands ' ` morbid, i.e., foreign. and novel, psychic phenomena through 
which the individual line of psychic development is interrupted, temporarily or 
permanently.” The histories of thirty-three of the patients are given in some 
detail: in a few of these the diagnosis of mental defect is not beyond cavil, but 
unless he has restricted his investigations to incontestable idiots such doubts 
could not well be avoided. 

He deprecates the assumption that schizophrenia often develops 1 in mentally 
defective persons; he holds that it is very rare and that in many supposed 
' cases schizophrenic symptoms have appeared at so early an age that they have 
been regarded as evidence of mental defect, or that the latter diagnosis has 
.been. made on the ground of social maladaptation rather than of proven 
intellectual defect. He is inclined with his teacher Sioli to group together all 
. the conditions. he describes and to regard them as a special form of, exogenous 
psychosis, conditioned by the exogenous factor, mental defect—in short 
mental defect indicates ‘not a disposition-to any possible psychosis but only 
A specific disposition to the episodic psychoses here, described." 


+ 


(t 


194 " ^ NOTICES OF RECENT: PUBLICATIONS 


ze A : 


Die psychopathischen: Persönlichkeiten. “Von Koss Bons. 8. 86. 
Leipzig und Wien: Franz Deuticke. 1928. d fb 


The first edition of this valuable work appeared in 1923 ; since then investi- ` 
gations into ‘personality and character have been so numerous and fecund that 
much has been added to the first section of the book, dealing with general 
considerations, and much made more precise. _ 
^A All psychopathic personalities are regarded by the ior as abnormal in 
the sense of being different from the average, rather than different from a 
teleologically conceived ideal norm. They either suffer from their abnor- 

ality, or cause suffering to society through their abnormality. The implica- 

tions and difficulties of this conception are discussed fully, the-delimitation of 
, psychopathic personalities from psychoses briefly sketched. Dévelopment, 
somatic basis (chiefly in connection with the doctrines of Kretschmer and of 
the brothers Jaensch) and the grounds for systematic subdivision are dealt 
with lucidly and carefully. The second part of ths book is descriptive, with 
appropriate notes on the social significance, relation to psychoses and treatment 
of the varieties of psychopathic personality. ` : 

The book is admirably concise and restrained ` it gives a complete picture, ` 
according to current German PE of iue people who fall short in their 


human relationships. ^ 


Die  Siübrungen -des Bewusstseins.  Klinish-diagnostische Studien 
von Prof. M. ROSENFELD. 8.24%. Leipzig: Georg Thieme, 
1929. Price M. 18. 


This is a careful account of the disorders of conciousness. The author 
insists that all psychopathological phenomena must be observed and evaluated 
in immediate reference to the whole psychic state, 1.e., fhe state of CRI ; 
much is therefore subsumed under this heading. 

, in a chapter on the manisfestations of unconscious psychic TT iiis 

"pointed out that psycho-analysis can investigate the content of delusions and 
hallucinations and the relationship of these to experiences that have become 
‘unconscious, but that for a diagnostic judgment it'is the manner in which 
they come and go and the patient's reaction to them that are decisive. “It 
‘is not what the patient says or hallucinates or dreads that matters, but how 
he experiences these happenings." 

- Tn an interesting discussion of the connection bibas. cerebral processes 
and disorders of consciousness, the author goes into the problem of sleep and 
the mode of action of narcotics; he mentions, and is evidently rather taken 
. with, Semon's assumption of an irritable substance in the cerebral cortex. 

In the general symptomatology, besides the psychic manifestations, 
neurological and general somatic concomitants are dealt with systematically. 
Then follows the description of the pictures- seen in special disorders. The 
author incidentally defines his attitude towards such matters as the distinction 
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between “ psychogenic”. -and ' Sëtzer " disturbances, and the diagnostic 
criteria of manic- depressive insanity and the schizophrenic group. 

ER are numerous references and " good index. . 


Psychologie. Von HARALD K. SCHJELDERUP., H 380, mit 20 Figuren 
im Text. Berlin: Walter de Gruyter and Co. 1928. 


This is & translation into German of a recent work'by the Professor of 
Psychology at Oslo University. He has set himself the task of combining 
the findings of the various schools and giving an integrating survey in’ which 
“the more classical experimental-psychology shall be fused with the results 
of behaviourist studies, as well as with those of psycho-analysis, into an organic 
unity." Watson and Freud, therefore, bestride the book; the harmony is 
not always satisfying. The author does not neglect discussion of other recent 
work, though one looks in yain for an appreciation of Pawlow’s researches oy 
of Spearman’s: 

The book is divided into sections, on the original equipment, the mnemie 
functions, and the personality’ and its conflicts, with a final summary of, the 
^ practical applications of psychology. 

The author is evidently widely read, but appreciative rather than discrim- 
inating ` he is constantly mindful of the human being he is writing about, and 
‘go his book remains interesting and relevant: he often adduces psycho- 
pathological problems and illustrations. The exposition throughout is lucid 
and consecutive. 


A Study of Intercranial Surgery. By Hucu Carys. Pp. 83, with 
30 plates.. London: H.M. Stationery Office. 1929. Price 3s. 


This brochure, published by the Medical Research Council, contains the 
impressions of a student gained during a year spent with Dr. Harvey Cushing. 
His aim is to recount the methods employed in this clinic in the diagnosis 
and treatment of intercranial tumours; he contributes nothing new to the 
subject, nor attempts a critical review of the many problems that it presents. 
He records the case histories of 32 patients, some of which had been previously 
. published, in order to illustrate the difficulties of diagnosis and the surgical 
methods employed in their treatment. Thirty plates are appended containing 
a: large number of figures, some of which have’ heen printed before, but many 
are only reproductions of temperature and other charts after operations, or 
photographs of healed wounds. 2 


The Child of Circumstance. By ALBERT Wiuson. Pp. 420. London: 
‘ John Bale,Sons & Danielsson, Ltd. 1928. Price 15s. net. 
The increase of interest in criminology is evidenced by the numerous books 


that have been lately devoted to it, chiefly from the psychological side. The 
late Dr. Wilson devoted much time to its study, though from the humanitarian 
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vis kan 125 scientific gide, add base published’ several books and articles 3 
relating to it. This volume scarcely substantiates his claim to deal with the 
criminal from,a scientific point of view, for it shows little insight into many of 
the problems crime and the criminals present, but it is readable and recourits 
interesting observations in a clear and intelligent form. It is unfortunately 
diffuse, including chapters on Lord Lister, Qü&kerism and other matters that 


‘are really not relevant, while there is too much theorizing on: pathological and . 


biological problems S and & striking neglect of recent investigations. 


Mikroskopische Ju uit des Vends Nervensystems. Von P. STÓHB, 
JR. 8.251 mit 243 Abbildungen. Berlin: J. 8. SESCH 1928. - 
-Price 36 M.. | Sie" | A y 


‘The vegetative nervous ; system will certainly i in the future occupy | & more 
important place in clinical medicine’ than that at present allotted to it, and a 
more exact knowledge of its anatomy must precede any attempt to establish a 
rational pathology of it. We have been for long acquainted with the topography 
‘and distribution of its main tracts, and from the work of. Langley and others, 
with the chief principles of its construction, buf our knowledge of the peripheral 
distribution of the sympathetic and parasympathetic fibres to various organs d 
of the .body has been ‘patchy and dependent: on’ numerous separate, articles 
widely scattered throughout the literature. In this beautiful monograph Stohr 
has furnished a comprehensive account of all the elements of the vegetative 
system, and illustrated his descriptions by numerous figures, both original and 
borrowed, some of them in colour, The excellent reproduction of these, 
illustration’ is one of the features of the book. that deserves the highest praise. 

The' nerve-supply to the blood- and lymph- vessels, to the endocrine glands 
and smooth muscles, as well as to the various visceral organs, is described in 
detail in separate sections. Preceding work is liberally but critically teviewed, 
and in many instances the physiological significance of the anatomical arrange- 
ments is discussed. The volume can be strongly recommended AS & classical 
textbook and as a useful work of reference. 
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Writers of “Original Articles and. Clinical Cases" are supplied free of charge 
with 50 copies reprinted in;the form in which the paper stands in the pages of 
“Brain.” If: reprints’are required in pamphlet form, with wrapper, title-page, 
&c;, and renumbered pages, they must be ordered, at the expense of the writers, 
from Messrs. BALE, SONS & DANIELSSON, Ltd., 83-91, Great Titchfield Street, 


London, W. ` ' 


Members of the Neurological Section of the Royal Society of Medicine can 
obtain the Index of." Brain" for the. Volumes | to XXIII inclusive? that is, from 
its commencement to the end of 1900, from Messrs. MACMILLAN & CO., Ltd., 
St. Martin's Street, London, W.C., at the price.of 6s. 8d., post free. 


. To' those who are not members of the "Neurological Section of the Royal 
Society of Medicine the price is- 8s. 6d, net, and the volume may,be obtained 


through any bookseller. | i 
) : l f EDITOR. 
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A CLINICAL STUDY OF TWENTY-ONE CASES OF TUMOUR 
OF THE HYPOPHYSEAL STALK. ' 


BY J. W. BECKMANN, M.D., 
e ` AND. : : 
*L. BR KUBIE, M.D. 


bh 
* Travelling Fellow, Medical Feliowship Board, National Research Council, Washington, D.C. 
x (From the ‘National Hospital, Queen Square, London.) 


INTRODUCTION. - 


INTEREST in the tumours which form from cell-rests of the neural 
- and stomodsal contributions to the hypophysis began with the studies 
of Erdheim [20] in 1904. - By 1920 Duffy [18] was able to collect 
‘sixty reports of similar cases; and since then there have been many 
more. descriptions, most of which will be referred to in the succeeding 
pages. p | 

.In the same study Duffy, and later Critchley and Ironside [8], gave 
admirable reviews of the embryology of these structures and the various 
anatomical relationships which these neoplasms may show. The present 
study will confine itself to purely clinical issues, however, and the 
. problems of histological characterization and nomenclature will be 
` avoided by speaking simply of ‘‘ tumours of the hypophyseal stalk.” 

-The recognition of the existence of a tumour within or above the 
sella turcica is not difficult. To predict the type of new growth upon 
clinical grounds is, however, & perplexing problem in differential 
diagnosis. For this reason this purely clinical study has been under- 
taken at the suggestion of Dr. Gordon Holmes. The material consists 
of twenty-one cases of tumour of the hypophyseal stalk. In addition, 
for the sake of comparison, we have analysed twenty cases of adenoma 
of the pars anterior of the hypophysis, and nine tumours arising from 
the lepto-meninges above the sella (suprasellar meningioma or endo- 
‘thelioma). All of these cases have been histologically. verified in 
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the laboratory. of. ihe National Hospital, Queen Square, by. Dr. 7. o 
‘Greenfield, The hypophyseal stalk tumours will be described in detail, 
but the-other two groups ND be presented only in contrasting tables, 
and discuasions. d 

Martin and Cushing [29] point out that ines to ‘eight per cent. of 
“all suprasellar neoplasms ‘are primary gliomas of the optic chiasm or of 
' the intracranial portions of the optic nerves, and. that these tumours i 
may at times be difficult to differentiate from tumours of the hypophyseal 
duct: No similar cases occur in the present series. 

Sixteen of the tumours of the hypophyseal: duct had arisen m 
cell-rests of the cranio-pharyngeal duct (Rathke’s pouch). Of these, - 
twelve contained adamantinomatous tissue. The other four were of. 
epithélial structure.- There. were four’ cholesterin-containing cysts. 
of the ‘infundibulum, in the walls of which too’ little original tissue, 


' remained for diagnosis. Two of these cysts: lay in the sella beneath the 


., pituitary body but attached to the stalk itself, Because of their position, 
if seemed impossible to ascribe’to them any origin but a cell-rest of 
Rathke’s pouch. Duffy [18]-has described intracystic papillomas, and 
Cushing has illustrated a similar condition [9]. | It is quite possible that 
at operation soft papillomatous tissue within these cysts may have been 
" broken up by the surgeon’ s curette and lost-in the subsequent aspiration 
of ‘the cystic contents. The remaining case was & cyst of the infundi- 
‘bulum i in which glial and primitive ependymal | tissue grew in such a 
. way, as to produce & picture which suggested a medullo-epithelioma. 
The cases of adenoma ‘of the pars anterior were selected Ro as to: 
.;exclude any in: -which there- had been -definite signs of acromegaly. 
, Despite this, in & few of them slight suggestions of a fugitive or obsolete 
hyperfanetion had to be recorded.. (GF. Bailey and Cushing [4] .) 
l The material, as summarized i in Table I,” bears out the well. known . 
fact that adenoma of the pars anterior is almost unknown before the 
age of 15, and that the suprasellar endothelioma rarely occurs before 80. 
Cushing: [10] and Dott and Bailey [16] have reported the only cases on 
reogrd of & child younger than Se with an adenoma of the EEGEN 


"ant L—Aon Inorpexce, ACCORDING TO THE AGE op ONSET OF Syarproms. 
RON ` “Stalk Adenoma Endothehoma ^ ' 


Age ineldence T Male Female - Male Female Male Female 
O to 15 yearg 4 9 0 oO: 0 0 
, ,16to80',, 1 Ae — dU Xm 1 0 
81:045 ,, 9 4 8 6 d d 
46 to 60 ., 8 0 2 5 1 2 
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' This difference in age incidence is of great importance, because, as 
will be shown below, those symptoms which. have been regarded as an 
aid in the differentiation of the stalk: tumours from the other two types 
are found: predominantly in children.and young adolescents. In older 
patients the clinical picture of stalk tumours often resembles closely 
the syndrome of the non-acromégalic pituitary tumour or the endo- 
thelioma, Cushing and Eisenhardt [12], in their recent study of the . 
suprasellar meningiomas, have recognized this difficulty. 

"The age incidence recorded here is consistent with the expérience of 
other authors. In 1922 [9] Cushing tabulated the occurrence of twelve - 
cases under 20, fifteen cases between the ages of 91.ahd 40, and eight 
" cases between 41 and 60. Again in 1927 [10] he reports the occurrence. 

| of: eighteen cases under.the age of 15, and thirty-four cases thereafter. 
"The earliest onset. of symptoms seems to be,that reported by Bailey 
in 1924, [2], whose Case 2 began at the: age of 6; or Case 1 of 
Olivecrona and Lysholm [30], whose symptoms fen at 5. The 
oldest recorded case would seem to be the final one presented here, in 
whom definite visual disturbances began at the age of 58, after two 
or three years of very uncertain endocrine disturbances. 

" , The cases are arranged in order according to.the age at which the 
symptoms first appeared. a. j 


Case 1—Male, aged 11. Onset at 8 with headaches and ,vomiting. Persods 
of amblyopia. Diplopua.' Parasthesia and pains wm extremities. Irr- 
. , abthty. Growth stunted. Visual acusty 5. Papilledema. Normal sella. 
Possible crossed palsy. -Subtentorial decompression, Death. Autopsy : 
semt-Cy ste adamantinoma causing generalized z cinternal hydrocephalus and 
pressure. upon the chasma from above. 


Gase 1. '—Douglas F., an 11-year-old boy, was admitted on March 15, 1918, 
to the service of Dr. F. E. Batten. For three years he had been suffering from 
recurrent periods of headache associated with vomiting. Fifteen months before 
his admission the severity of these attacks increased, and he complained’ of 
severe pain and “ pins and needles ” in bath legs and of periods of misty vision. 
In, the. month just before admission vision deteriorated further, diplopia 
occurred, and-he had attacks of momentary, loss of strength in both legs. The 
only mental disturbance was the occurrence of a certain amount of irritability. 

In the record the patient is briefly described as small and poorly nourished, 
His weight, 49 lb., was that of an average,7-year-old boy. ‘Visual acuity was 
$ on both sides. Both disos were swollen to 4-5 D.. Rough tests revealed no ' 

. defects in the visual fields.. There was a suggestion of weakness'on the right 


D 
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side of the tongue and face and on the left half of -the body, bk with no 
corresponding disturbance of his reflexes. 

The cerebrospinal fluid was normal, containing St five cells per cubic mm. 
and 20 mg. of protein. The Wassermann reaction was negative in the | 
‘cerebrospinal fluid, but, was weakly positive 1 in 2 c.c. of blood-serum on one 

‘occasion. Unfortunately.’ this was never repeated. X-rays revealed no 
intracranial abnormalities. 

On ‘April 8, 1918, a aubteritorial — was es? but no. 

. tumour was seen. Death. occurred twenty days later, Ee & stormy a 
, operative course with convulsions and high fever. ' 

. At the autopsy a large nodular semi-cystio tumour was found above the 
selln. The tumour arose from the infundibulum, the upper part of which it ' 
entirely replaced. The tumour pushed up the floor of the third ventricle from 
ihe tuber cinereum to the' corpora mamillaria, so that there was generalized 
internal hydrocephalus and a pressure cone. It pressed upon the optic chiasma 
from above and, extending out in front of the chiasma, it exerted : pressure upon ` 
the gyri recti of the frontal poles. Parts of the mass were cystic, but Ehe 
major portions were vascular and relatively ‘solid. Es He Was oc 
typical adamantinoma. 
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Oase - DNE TA aged- 19. lIAfelong mild headaches: Acute onset at 9 
with menangyás d, followed by persistent. headaches and emaciation. ‘Later 
. obestly, polydipsia, polyphagra aud deterioration ofviston. Stunted growth. 
. ‘Obese. ` No sexual development. Severe amblyopia. ‘Opise atrophy. Con- 
centric contraction of fields. -X-ray: absorption of posterior clinoids. ` 
Second admission : blend, stuporous. Death. ‘Tumour found at autopsy . 
attached to pituitary stalk filhng the ‘third: ventricle and EE the 
aqueduct. Adamantinoma with larye cystic areas. 


Case 2.—Alice T., a 19 year-old girl, was admitted to the service of Dr. 
Gordon Holmes on August 29,.1992: "The patiens had always. suffered from .- 
mild Headaches. Three years before her admission she had an acute febrile 

‘ illness, diagnosed ‘‘ meningitis,” in which-there was intense occipital headache, 

' pain in the back of the neck, visual difficulty of uncertain nature in the right , 
, eye, and diplopia. At a later stage of the illness she had high fever and became 
unconscious for about ten hours. There was a period of parolee 80 severe 
that she could not recognize people. 

Ever after this illness the child had severe headaches, at first left tempom 
and later frontal. For two years she was emaciated, but in the year just 
before she came under observation she became obese and had polydipsia and 
' polyphagia. Presumably there was polyuria, but this was not specifically - 
mentioned. 

The patient was of small stature, but weighed 99 Ib. Her T and her 
hands and feet were delicate, but the abdomen and buttocks were large. 
There was no development of secondary sexual characteristics except a ‘slight - 

amount of MEM hair. Menstruation had not pegats. 
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mM was EE -to light EEN in, the one eye, and to sù in the 


lett. Both discs were pale. The left visual field showed concentric peripheral 


constriction. There was slight weakness of the external rectus on the right 
side.. The X-rays revealed absorption of the posterior clinoids and an otherwise 
normal sella turcica. 2 

On Beptember 17 the patient was discharged and was readmitted February 
21, 1923. In the interval vision had deteriorated further, headaches and 
vomiting had become severe, and she had become listless and apathetic. 

The: patient was now totally blind in the right eye, and could barely count 
fingers at arm’s length with her left. Otherwise her condition was essentially 
unaltered: The cerebrospinal fluid WBS- examined and was found to be normal 
in all respects. 

She gradually lapsed into & stupor and passed through a "period of flexor 


- spasms and postures into a later stage in which extensor reflexes could be 


elicited by massive stimulation. 


On March 3, 1928, she died. 
At autopsy the space above the sella was found to Ge filled by a huge multi- 


_loculated cystic tumour about the size of a large walnut." The optic nerves 


were stretched in front of the tumour and the third nerve appeared behind it. 


- The pituitary body was attached to it by the stalk.. The mass was a large 


triangular structure with its point downwards. This lower point was solid, 


and in areas almost-bony. ‘The upper border of the mass filled the entire area 
between the genu of the corpus callosum anteriorly and the superior colliculi 


. behind. The cerebral peduncles seemed to be flexed backwards, so that 


i» 


obstruction: of. the aqueduct was inevitable. The ventricles of the fore-brain 


were widely dilated.. This involvement of the peduncles explains the decerebrate 
phenomena which occurred before the patient's death. 


Histologically, the tissue from the firm area was typically adamantino- 
matous. 


Case 3.—Male,.aged 10. Onset at 10. Subocetmial pain. Urticama. Drowsy. 
Diploma. Growth stunted. Feminine fat distribution. Visual acuity x. 
Papilledema. ^ Bstemporal hemranoma. Enlarged sella. Cystic tumour 

` of stalk found at operation. Death. Adamaniinoma. 


Oase 3.*— Eric H., a 10-year-old boy, was admitted to the service of Dr. 
Gordon Holmes on October 14, 1921. Four months earlier the patient had 
complained of pain and stiffness in the back of the neck. One month later 
headaches began, gradually increasing in severity ; and after another month 
these were associated with vomiting. At about the same time a rash appeared 
on his body, with lachrymation and d feeling of “ hot flushes ” and coldness of 


` the hands. Drowsiness ‘and diplopia followed. For some months the patient 


had seemed to be gaining weight, but no obvious disturbance in water 


metabolism had been’ noted. 


1 Oritohley and. Ironside; Case 2. 
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Thé gege was: A0 in.,in height and. "T 54 ‘Ib. (An: average 7-year- l 
old boy measures "46 in. and weighs about 49 lb.) ' His features and his hands: 

. and.feet were delicate. „The neck was short and thick, the mammæ prominent, . 
and the suprapubic fat increased. The patient was' drowsy and difficult to. 
examine. ` E 

Vision - was reduced .to spptoximately ES on both ETT Both discs were 
swollen 5 D., with distended veins and retinal hemorrhages. , The fields could ; 
be outlined only. roughly, and showed an ' indefinite temporal loss. Acetone 
was present in the urine. The sella was reported to be: ` greatly enlargo 
and opacities could be seen both within and above it. 

On October 18, 1921, Bir Percy Sargent did & right parietal deu i 
Exactly one month later he made a left frontal approach to the base,'tapping 
the ventricle and elevating the left frontal pole. A. tumour was exposed, 
bulging around the optic nerve. From the tumour’some dark yellow, blood- ` 

tinged fluid was aspirated;, which proved to contain ohölesterin, , Fragments. 
of the tumour were removed. 

‘1 The patient- died twenty hours later, without ever folly, regaining 

consciousness. b , 

At autopsy & tumour was ‘found attached bá the anterior surface or the 
upper part of the infundibulum. Except at this point of attachment the 
tumour was invested by a fibrous capsule. The mass forced’ the entire floor : 
of thé third ventricle upwards, from the lamina terminalis to the mammillary 
bodies, producing a moderate amount of internal hydrocephalus. The mass, 
had opened the sella from ‘above; ,enlarging it and flattening the pituitary. 
body. "Ihe posterior clinoid processes were forced backwards and were partly . 
absorbed. ` 

The upper part of the mass was peu solid; but the lower Parton was ë 
` semi-cystic and contained serum, cholesterin and calcareous matter. En 
. Histologically, the tissue: was adamantinomatous, in an abundant glial 
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use n — Female, aged 19. Onset’ at 11. Headaches. Pain in shoulder. ° 
` Dysarthria. ` Measles. ” followed by lestlessness. Generalized convulsions 
«ith visual aura. ` Vertigo. Squint and dtplopia.:: Stunted growth. 
. «  Vesual acwusty reduced. | Papilledema. Fields generally contracted. 
External rectus’ palsies. Possible, left hemiparesis... Subtentorial ` 
' ‘decompression. Death. Adamantinoma: found at autopsy. x 
Oase 4.—Youla W., a GE girl, was admitted to the service of ess 
W: J: Adie on November 28, 1926. The patient had been suffering for one 
year from bouts of headache (especially over the right eye) which would last 
- twenty-four, hours and then terminate in vomiting, ‘After ‘these bouts she . 
would have numbness and. pain in the’ shoulders, and a short ER of difficulty 
in articulation. d i 
‘Six months before, she had an illness. GE Was called “ measles,” followed ` 
by a definite’ change in her, HeGAVIOUE with a EE to quietness, . 
listlessness, Ae, i 
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| In tho bs month.she had bad & series ‘of four dod eonvulsions. 

. These were preceded: by an appearance of ' dazzling lights" but these lights 

had appeared also at other times, possibly in relation to SE attacks of 

" giddiness.” , For a few weeks there had been squint and diplopia. 

! ‘The patient was described as "` infantile" in appearance, with the develop- 

` ment ofa child of 7. She was mentally alert and cheerful. Her visual acuiby 

was yx in the right.eye, and gy i in the left, Both disos were markedly swollen, 

with retinal. hemorrhages and “engorgement. Both visual fields showed © 
concentric peripheral contraction. 

i^. In addition to bilateral external rectus palsies, there was some weakness 

of the left side of the. face and weakness and, inco- ordination of the entire left 
side of the body. The left knee-jerk was exaggerated, and there was an 
equivocal left plantar response. 
On November 80, 1926, Mr. Armour did a subtentorial EE 
` The patient died ten hours later. 
At autopsy & tumour was found above the sella, pressing TM chiasma for- 
,Ward and upward against the frontal lobes. A mid-sagittal section showed 
“the lower part to be fairly solid, with two cysts each about the size of a 
pigeon's egg. One of these was pressing backwards between the peduncles, and 
the other upwards into the floor of the third ventricle. The pituitary body 
- was compressed, but otherwise normal. The backward pressure of the posterior 
cyst blocked the aqueduct and: ES rise to a moderate BEE of internal 
hydrocephalus. 
Histologically, the lowest poe of the mass was made up of SE 
` adamantinomatous . tissue. 

E go 5.— Male, aged 15. Onset at 13. Lethargy, headache and vomiting. 
Insomnia, diplopia, conjunotvovias, papilledema. Period of subsidence of 
symptoms but for lethargy and under-nourishment. Final recurrence of 

, pressure symptoms, Growth stunted. No sexual development. Visual acuity 

reduced. Paptlladema. Homonymous field defect. Enlarged sella, absorptton | 

l of clinotds, opactises above and behind. Unsuccessful attempt to expose 
` tumour. Death., Autopsy: Rathke pouch tumour with areas Geen 

adamaniinoma. 


. Case b.— Reginald N., a 15-year-old boy, was admitted to the service of 

. ' Dr. Gordon Holmes on June 7, 1928. Thirteen months before his admission 
the patient had become lethargic, and had complained of headache and 
vomiting for a period of approximately three weeks. ‘Three months later he 
developed i insomnia, diplopia and conjunctivitis, and on examination was found 

. to have papilleedema. ‘During the following months he was physically under 
par, lacking in energy or appetite. Two months before admission there was o 

: ‘relapse, the patient again becoming lethargic, weak and weepy., After a few 
weeks sudden bouts of .vomiting after meals occurred, at first only in the 

. morning, but later throughout the day. At this time the patient held his head 
a thóugh in: pain. 
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The patient was uridersized, and a 69 Ib. (the ae cof an average ,-- 
1i-year'old boy). The genitalia were small and no growth of pubic bair had 
occurred. Visual acuity was ys on the right and xz on the, left. Both dises 
showed about 4 D. of swelling. The right visual field showed a large upper 
temporal defect, and' the left loss of the entire ‘nasal field, sparing macular 
vision. There was counter-clockwise rotatory: nystagmus on looking to the 
right, and clockwise rotatory’ nystagmus on looking to the left, and bilateral ' 
exophthalmos. The left side of the face lagged in emotional expression. l 

The cerebrospinal fluid was clear, contained no calls, 10 mg. of protein, and 
normal amounts of glucose and chlorides. 

' X-rays of the skull showed an enlarged sella ‘tursica with absorption of the 
‘bony processes and irregular opacities behind and to.the right of the. sella. ` 
(Plate VII, fig. 1). 

On, June 29, 1928, Sir Percy Sargent made a right temporal approach to 
: the base. Despite a transcallosal ventricular puncture and elevation of the 
temporal lobe with apparent exposure of the. pituitary nm no tumour was ` 
seen. H d 

: The patient died-on the day of secon 

At autopsy the skull was found to be thinned, the pituitary fonda. Was > 
flattened, and an irregular tumour mass was found arising from the infundibu- - 
lum, and filling the space from the peduncles behind to the chiasma in front, but 
with little or no distortion of either. . A large thin-walled cyst, containing 
greenish fluid, was SEN pressing: upwards against the floor of the third 

ventricle. 

Histologically, the tissues of the more solid lower pole of the cyst proved 
to be those of a typical Rathke pouch tumour, with ‘areas suggesting an : 
adamantinoma, set in a neuroghal matrix with small foci of -collagenous, ..- 
cartilaginous, calcareous and myxomatous degeneration and epithelial ee 8. 


Oise 6.— Male, agél ` 14. Onset at 14. Headache: EN ‘and SE in 
‘bouts. One period of unconsciousness followed by somnolence and generalized 
‘pains. Growth’ stunted. No sexual development. Obesity of feminine 

' type. Gemtal aplasia. Visual acusty much, reduced., Optic atrophy. 
_ ‘Predominantly inferior homonymous defects in the visual field. ` Small sella. 

* — Inoperable stalk tumour ee oi SSES Death. Autopsy. 

Adamantinoma. 


Case 6.—James T., a 14- -year- -old m was admitted to. the 8t. ta 8 
Hospital on July 26, 1927, but was discharged on August 17. Again on 
September 18 he was readmitted, this time on the service of Sir Percy Sargent. _ 

In May, five months before his second admission, the patient had begun to 

 Suífer from recurrent attacks of headache and emblyopia, associated with 
^ giddiness. , These attacks occurred about every second day, and sometimes 
seemed to be precipitated by bright light. The headache usually began-in the 
. vertex, less commonly in the occiput, and oóeasionally the pain radiated to 
the frontal region or behind the ears. Three months after these Symptoms" 
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-., made their appearance, iint One such bot of pain, the patient lost 


consciousness. After this he became increasingly somnolent, and had pain in 
the chest, abdomen and knees. One year before'the development of this 
condition he had had an attack of herpes on the right side of the face with 
hearing'impaired in the right ear. 

On examination the patient was found i be infantile and obese, with large 
rounded breasts and fat pads over the abdomen, thighs and buttocks. There 
was no axillary or pubic hair; and the external genitalia were minute in size. 
‘Visual acuity was reduced to dr on both sides. Both discs were pale. . In the 
right eye. there was a loss of the inferior quadrants, more complete in the 
temporal than in the nasal field. -In the left eye there was a loss of the entire 
nasal field, and a relative loss of the mferior temporal quadrant. 

X-rays revealed a small sella turcica with the anterior olinoids apparently 
turned in. 

The sugar-tolerance curve showed: resting, 0137 ; ae hog 0175 ; one 
' hour, 0193 ; one and a half hours, 0112. 

The Wasserman reaction was negative in the blood and spinal fluid. 

On November 8, 1927, Sir Percy Sargent made a right frontal approach. 
On the tense dura over the frontal lobe he found a small patch of venous 
hemangioma. On elevating the lobe the optic chiasma could be seen raised 
and pushed forward by a large white tumour which lay in the mid-line above 
~ the sella, and which pushed out rather more to the left than to the right. 
The tumour was inoperable. The patient died one hour later. 

At autopsy the infundibulum was found to be continuous with a large 
irregular suprapituitary cyst which occupied the suprasellar space and extended 
‘backwards under the crura and adjacent tothe pons. The pituitary body was 
normal in size, but owing to the pressure from above had been pushed right 
through the floor of the sella. There was a persistent thymus which weighed 
66 grm., a small thyroid POPARA 17 grm., and markedly hypoplastic 
testes. 

Histologically, the iamour was an | adémantinome, 


Case'T.— Female, aged 18. Onset at 16. Never menstruated. Headache and 
vomiting. Amblyopia. Bitemporal hemianopia. Mild uncinate attacks. 
Lethargy. Growth arrested. Adiposity. - Scanty har. Somnolence and 
““Witzelsucht.” Visual acuity reduced to light perception. Optic atrophy. 
Sella enlarged. Large cyst found above the pituitary on operation. Death. 

' Autopsy: cholesterin.. contaimng cyst filling the sella turcica below the 
hypophysis. 

Case 7.—Winifred L.,a single woman, aged 18, was admitted to the service 
of Sir Farquhar Buzzard on February 12, 1920. The patient had always been 
obese and had.never menstruated. ‘For two years she had had intense frontal 
headache, especially over the left eye. This pain was throbbing and inter. 
mittent, and usually at its worst in the morning. For one year vomiting had 
been oe with these headaches. Two months after the onset of these 
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symptoms vision. beceme blurred. and almost from the start she noted that she: 
‘could not see objects ' “from the sides.” Examination ab that time revealed - 
the presence of optic atrophy.. 

Shortly before admission she became EE and had. vague attacks of 
faintness’ associated with an. unpleasant taste. . During the two years of: her 
illness there had been no growth in stature, and thero was an impression SE? 4 
she had gained weight, chiefly in the hands ‘and face. bs 

The. patient is described as infantile in appearance, voice „and manner— 
resembling a girl of 14. She wei: hed 104 lb. Her | adiposity was marked,. 
especially in the upper arms, abdomen. and axillary girdle. The hair "was 

^ scanty in the axilles and ‘pubes. The patient was somnolent with occasional 
restlessness and “ Witzelsucht, Wr 

.Vistal acuity was reduced . to Jight perception. . Both disos were atrophic. , 
` No visual fields were obtainable. 


3 The blood-pressure was 100/ 70. The E fluid cont&ined no cells,. 


Bs 025 mg. protein, 0033 mg. glucose. ‘The Wassermann reaction was negative. 

No glycosuria ocourred after the ingestion of 100 grm. of glucose. 

The X-ray revealed a greatly enlarged sella turcica. 

On March 20, 1920, Sir Percy Sargent made a right een 
approach. On elevation of the frontal pole a large fluctuant oyst was exposed . 
in the pituitary region, with the optic nerve lying flattened. over it. The cyst 
: was. incised and 20 c.c of amber- coloured fiuid containing cholesterin Ge 
were, aspirated, ! 

After the operation the er became delirious and nanna, Sith: & 
fever that rose to 106? F., and os of urticaria and œdema. On ‘April 2 

oe died. ` 

' At autopsy a large cystic tumour was found filling the sella (m with the 
‘nts chiasma and nerves lying flattened ‘above it, extending from the 
. peduncles behind: to the lamina terminalis anteriorly, and slightly elevating 
the floor of the third ventricle. The cyst. was filled with brownish fluid, 
- containing numerous plate-like oholesterin crystals and some large solid masses. 
One plate of calcareous matter, was adherent to the upper wall of the oyst. ' l 

` Histologically; the Wall of the cyst consisted solely of fibrous tissue, blood- | 
vessels and chronic inflammatory infiltration. (Of. Gr 19, fig. lps 149.). 


c Dass 8.— Female, aged 2l. Single. Onset at 17. No EE Head- 
ache, nausea and vomiting. Retro-orbital pam. Lachrymation.  Amblyopia. ` 
` ` Possible" polydipsia. Growth adolescent. Breasts’ undeveloped. Lie 
" pub hair. Visual acuity much reduced. Nasal pallor of discs. Bstemporal . 
hemianopia. Sella poorly defined. -Operation exposed tumour arising from 
. fossa. Death. Autopsy : adamantsnoma. 


Case 8.—LHileen R., a 21- year-old unmarried woman, was admitted to the 
service of Dr. Gordon ‘Holmes on November 80, 1926., The. patient had never 
menstruated. Four or five years before coming to the hospital she had com- i 
plained of occasional bouts of, nausea and vomiting associated "with frontal 
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headaches. These would last from. one to three days., Two years before her 


‘admission she had suffered from retro-orbital pain on reading, with burning 


and lachrymation. Then her vision began to blur, the letters jumping and 


Sointillating. Her right eye was.more affected than her left at this- time. 


After one year there had been rapid deterioration of vision, with total inability 


) bo read.for at least six months. Dull aching headaches, either diffuse or 


we 


` 


, centring in the left temporal region, occurred during the last few months, 


and recently she had had an uncertain amount of polydipsia. 

The patient is described as small of stature and infantile in form, with 
undéveloped breasts and delicate hands ‘and feet. Pubic hair was sparse, 
Visual acuity was dr in the right eye arid x’ in the left. Both dises showed 
marked pallor of the nasal margins. The visual fields showed a bitemporal 
hemianopia. ` 

. The X-ray of the skull See no Ee of the sella, although the 


font itself was poorly defined. Blood-pressure was 100/78. 


On March 12, 1926, Sir Perey Sargent made a right frontal approach and 
exposed a bluish tumour arising from the pituitary fossa. This was incised 
and the aspirated fluid and debris were found to contain oe crystals. 

On March 15 the patient died. 

At autopsy & tumour was found lying in the suprasellar space and stretching 
forward over the pituitary fossa and under the optic chiasma. In front of the 
chiasma the mass projected upwards between'the frontal lobes. Behind the 
chiasma it pressed upwards against the floor of the third ventricle. The stalk 


— of the pituitary emerged from the under-side of the mags. 


Grossly, many minute cysts containing gelatinous material could be seen. 


" Histologically.the tissues were adamantinomatous. 


/ 


Case 9— Female, aged 27. Single: ` Onset at 17. Amenorrhea. Progressive 


amblyopia. Obesity. Headaches. Loss of hair. Drowsiness. Disturb-. 


ance of memory. Growth adolescent. Adspose. Body hair absent. 
Visual acusty markedly reduced. Optic atrophy. Bitemporal hemianopia 


‘with loss of both snferior nasal fields. Operation followed by death. 


Autopsy ` adamantinoma, wntrasellar. 


. Case 9.—Louisa N., a 27-year-old single woman, was admitted to the . 
 gervice of Dr. Adie on December 1, 1925. At 17 menstruation had ceased. 


At about the same time her vision became dim, first in the right eye with 
subsequent slight improvement, and then with s progressive deterioration 
affecting both eyes, but with the left eye deteriorating more rapidly than the 
right. . Diplopia occurred early in the development of the visual defects. For 


one year there had been much gain in weight and headaches had increased in 


severity. These were localized behind the eyes, and were described 88 “ boring," 


~ and as going into the head and across the forehead. Vomiting was sometimes 


associated with these pains. Recently there had ' been ‘loss of SE marked 
drowsiness and a disturbance of memory. | 
The patient i is EE as "` infantile" in appearance, with dicata features 
( 


^ 
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and: tapering but stout hands. - Bhe was | obese, ee ne 130 Ib.. Her skin ‘was 
smooth, dry and “doughy.” Der eyebrows were szanty, and there was no 


axillary or pubic hair. Visual acuity was diminished to counting fingers." ` 


The discs were pale, the edges clear. ` The visual field of ihe right eye showed 


` complete loss of the temporal and inferior nasal portions, with relative sparing | 


of central vision. The visual field of the left eye was completely obliterated 
except for a small ponds in the upper nasal field adjacent to the fixation 
point. 

The sugar-tolerance curve, following thè administratio of 50 grm. of 


— glucose, was as follows : resting 0° O76 ; half-hour, 0148; one hour, 0179; two 
- hours, 0°110. ' 


Blood-count :- red blood- T 3,720,000 ; T 100 per cent. , 


colour index, 1 9; slight poikilocytosis ; white blood- corpuscles, 6,100 ; lympho: 


_ cytes; 54 per cent. ; eosinophiles, 5 per cent: 


The patient was operated upon’ but the operative record has been lost. 


Shortly after the operation the patient died. 


LE 


” At autopsy a large thick-walled cyst was found filling the sella turoióa 
viso: in turn, was much enlarged. The posterior clinoids were completely 
absorbed. The cyst pressed upwards into the floor of the third ventricle 
between the optic chiasma and the infundibular recess. i 

Histologically the cyst wall was adamantinomatous. 


^ 


<: 2 3 uu | | 
` -Case 10.— Female, aged 19, Single. Never mensiruated. Onset at 18. Obesity. 


‘ Polyuria. Amblyopia. Headache and drowsiness. Stunting with lack of 
` sexual development. Scanty body hair. Visual acusty markedly reduced. 
, Optic atrophy. Temporal hemianopia. Sella enlarged, erosion of clinoids 
Inirasellar opacities. Operation disclosed a cystic.twmour of the stalk whsch 
was dravned. Convulsions. ` Improvement. 


Case 10 ~—Gatherine O., & single Woman of 19, was admitted to the service 
of Dr. George Riddoch on April 24, 1928. . When she was Pr years old she 


had had an illiess which had ‘been called “ meningitis." About this illness 


no details were known. The patient bad never menstruated and her breasts: . 
had never developed. ‘ During the year before entering the hospital there had 
been marked gain in weight and polyuria. (No specific mention of polydipsia ` 
is made.) For three’ months vision had been’ failing, showing itself chiefly as 
a difficulty iñ distinguishing colours. Sharp and severe frontal headaches had 
developed in the same period, and some accompanying drowsiness. 

‘On examination the patient was found to be small and. obese, weighing 


‘125 lb. The excess fat was chiefly abdomirial and suprapubic. ‘The breasts 


were poorly developed and the pubic hair was scanty. Visual acuity was 
reduced to light perception in the right eye and to 3% in the left. The disó on 
the right was yellowish-white throughout, and the left showed temporal pallor. . 
The right field could not be outlined; in the left there was a temporal loss with. 
some constriction of the nasal field. j ; oU 

The sugar-tolerance curve was 2s follows : resting, 0 110: one hour, 0 197 : 
two and a half hours, 0°190... There was & trace of sugar in the urine. 
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X-ray showed BEE of- ib sella turcice; with erosion of the posterior 


wall.and some absorption of the posterior Get and intrasellar opacities. 
(Seo Plate VII, fig. 2.) | 


On May 11,.1928, Bir Percy Sargent made a frontal approach, exposing a 


cystic tumour over which the optic nerve was stretched. The tumour was 


incised and three ounces of dark, greenish, cholesterin-containing fluid was 


— 


Pam Six days later the patient had a series of convulsions. 

- On May 23 the right eye had light perception and the left eye had improved 
"to $ acuity, with general improvement of the visual feld. Shortly thereafter 
the patient was discharged from the hospital. 

In April, 1929, she presented herself for re-examination. After the operation 
her obesity increased, and menstruation never occurred. Vision in the right 
eye rapidly deteriorated, but improved steadily in the left. She has had no - 
headaches. 

Her height was 5 ft. 8hin. Her weight was 158 Ib., an increase of nearly 
85 lb. in the’ twelve months since her admission. The breasts were under- 
developed with very little glandular tissue. Hair over the trunk was fine and 
sparse, except in the axille where it. was fairly abundant. The skin was dry 
and thin. The right eye bulged slightly and was totally blind. Acuity was 
t in the left eye. There was bilateral optio atrophy, much more marked on the 
right than on. the left, however. In the visual field of the right eye there was 
an upper temporal quadrant defect for all sizes of test objects and both for red 
and white. 


| Cass 11.—Male, aged 27, Married. Onset at 22. “ Influenza,” followed by 


"headaches, amblyopia, obesity, loss of libido, genital aplasia. Somnolence, 
polyuria and polydipsia. Short delirium. Obesity of feminine distribution. 
Genital atrophy. Loss of body hair.. Visual actuty reduced. Optic 
atrophy. . Right hemiparesis. Enlarged sella.’ Unsuccessful attempt to 
-expose tumour. Death. Cholesterin-containing cyst of tnfuidibulum. 


Case 11.—Ben F., a 97-year-old married man, was admitted to the service 
of Dr. Gordon Holmes on October 15, 1928. Five years before he had had an 
illness of uncertain nature which had been called “influenza of the head type," 
and thereafter the patient had complained of headaches and dim vision, of 
progressive gain in weight, of loss of all libido and genital atrophy. For one 
year there had been a sharp increase in the severity of the headaches, accom- 

panied by marked somnolence, polyuria, polydipsia and attacks of vertigo. 
For a few months the patient had apparently been intermittently delirious, 
_with thick speech, hiccoughing and sighing, labile emotions, fluctuating clarity 
and confusion. 

Examination revealed an obese man, with over-developed mamma, broad 
hips and a prominent suprapubic pad of fat. His skin was soft and pale. 
His hair, although &bündant on head and eyebrows, was sparse, over the rest 
of his face and in the’ axille and pubio region, and entirely absent from the 
trunk and extremities. The pubic hair had a transverse upper margin. The 
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penis ind scrotum wore ess the left tous was small: und the right Sg not n 
be felt in.the scrotum. ` Examination was difficult in the face of the patient's . 
dullness and apathy. . Response to questions was limited. He tended to‘atare ~ 
dully ‘or to weep. Visual acuity. was approximately s in both eyes. "Rough ` 
tests fevealed no visual field defects. Both discs were pale, perhaps more ' 
strikingly so on the nasal than on the temporal margins. There was weakness. 
. of the right sides of the face.and tongue, , weakness and awkwardness of the '. 
right arm and.leg, and exaggeration of the deep reflexes on the right, side,. with "» 
an exténsor plantar response. on the right.: E 
X-ray revealed an enlarged and irregul&r sella &uroios. 
The sugar-tolerance curve, after the ingestion, of 50 grm: of glucose, was as 
follows : resting, 0'170.; half hour, 0'281; one and a half hours, 0176. |, 
His urine was of consistently low ‘specific gravity, varying from, E 008 to. 
1'010.. 'No measurements of quantity. were made: 
Op November: 16, 1923, Sir Percy. Sargent made an risus to expose the 
pituitary fossa, which failed because of the increased intracranial pressure: 
' Two days later the patient died. 
ex At autopsy the infundibulam was found to be n itg a oyst which - 
contained yellow fluid and cholésterin. The chiasma was greatly thinned and 
lay between the cyst above and a somewhat enlarged pituitary body below. 
| The cyst filled the space apore the sella, slightly elevating the floor of the a 
' ventricle. ' 


in the cyst wall en was oani on histological examination m "b 


fibrous, tissue and hemorrhages. Ca 5 


Gase 12— Female, dged'Bå. Single.: Onset at B3. Headachas Loss of hair. 
, Gain in, weight. Amblyopia. Somnolence. Polyurma and , polydipsia..- 
Marked obesity. Visual acusty markedly.reduced. . Optic atrophy ; $n, the 

' right eye temporal hemtanopia. Left eye: preservation of central band 
only. Left hemiparests. Operation exposed cystic tumour of infundibulum. 
Drawmed. _ Improvement. Tissue largely adamantinomatous. 


Case 12 ere T:, a 84-year-old. angie: woman, was admitted to the 
‘service of Dr. Gordon Holes on June 30, 1927. Two years before this the 
patient. began to suffer from, headaches of increasing severity. These head- 
aches! were sometimes general, but more often were localized in the left 
frontal or left occipital regions, with periods of extreme tenderness and sore-' 
ness in the left occiput. At the same time she noticed æ loss of hair and the. 
onset of a period of progressive gain in weight, in the course of whioh she 
increased from 126 to 200 Ib. A few' weeks ‘after these symptoms were noted: 
her periods, which for two years had been excessively profuse, sudderily 
stopped. Two months later there was disturbance of vision, first in the left. 
eye and then after a few weeks in the right. In each eye blurring after. reading 
_was noted first, then a noticeable dropping out of-thetemporal field, and finally, 
in about six months, a deterioration almost to’ blindness. One year before her 
s dmission the patient began to show somnolence, which in the. final months : 


4 H 


t 
D 
D d t * 
.f e à r 


d 


S 
* 4 


“TWENTY-ONE CASES OF TUMOUR” OF THR HYPOPHYSEAL STALK 141 


T E -very marked. In‘ he ee just Ge coming under observation 
there was polyuria and polydipsia, some D pbEnoe of gait. and vague mental 


„confusion, and difficulty in memory. 


On examination the patient was found to be very obese, weighing 200 Ib., 


"with pads of fat over the neck and breasts. The adipose tissue was slightly 


tender on palpation. Her limbs were disproportionately short and'slender, and 
her hands small, Axillary hair was abundant, but the pubic hair was scanty. 
The patient was somewhat somnolent and restless and when roused she was 
confused.’ ‘Visual acuity was go in the right eye and sh in the left. The fundi 
showed: temporal pallor, more marked in the left eye than in the right. The 
right field showed a complete temporal loss, and vision in the left eye was 
limited to a narrow horizontal band of central vision, extending from 10° nasally 


to 20° temporally. There was left-sided weakness and inco- ‘ordination, with 


exaggerated deep reflexes on the same side, absent left abdominal reflexes, and 
an extensor plantar response from the left gole. 

X-ray of the skull revealed no abnormalities. 

The sugar- tolerance curve was as follows: resting, 0 101; half- hour, 0° 218. 
two and a half hours, 0090. | | 

On July 1; 1927, Bir Percy Sargent made a right frontal approach, exposing 


. a large cystic mass above and behind the right optic nerve. Small masses of 


solid tumour were removed and the cystic fluid aspirated. 

“The tumour was obviously a Rathke pouch derivative. It was 
composed of a stroma of dense fibrous connective tissue, and cellular 
trabeculæ with a covering of cuboidal epithelium resembling an adamantinoma. 

On July 24 visual acuity in the right eye was de, and in the left there 
was light perception only. The right field showed a complete temporal loss, 


^ with sparing of temporal vision. The patient was allowed to go home soon 


after this. No information was obtainable as to the su sequent progress of 
her illness, except that she died in May, nas No post- mortem examination 


"was made. 


p 18.— Female, ge 35. Swugle. Onset at 32. Headache. Lassitude. 


Increasing apathy. Amenorrhaa, ` Somnolence. Ambloypia. Final 
exacerbation of headache and vomiting. Papslledema of low degree and 
' recent. Homonymous hemianopia. Left hemsparesis.. Operation failed to 
disclose tumour), Death. Autopsy: cystic tumour of infundibulum. 
" Squamous, prickle; cell epuihanoma: 


Case 13. —Dorothy B., a eee old single woman, was admitted to the 
service of Dr. F. M. R. Walshe on June 17, 1926. The patient had always 
been “sickly.” Three years before A she developed marked lassitude, 
and occipital headaches twhich radiated to the right side and which were at 
times associated: with burning sensations over the same area. She became 


 "inoreasingly weak and dull, and menstruation ceased. No further developments 


were recorded until four months before her admission, at which time there was 


‘marked somnolence, unsteadiness of gait so that she often fell, weakness of the ` 
L 
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right hand and E of vision. For, two Beete she had dues bedridden, i 
extremely drowsy, ,her speech thick, and she suffered from headache x 


vomiting. 


The patient, on examination, was found to. 'be somniolent but ilia gda be’ 


roused. Her speech was thick. The record contains no description of body form 
‘and no record of visual acuity. Both discos were swollen to about 2 D. The 
fields showed a right homonymous hemianopie loss. Neither, pupil reacted to 
light. The reactioh to convergence was limited on the left, but the left aye 
converged poorly. The left arm was weak and deep reflexes were increased in 
the left arm and leg. Abdominal reflexes were elicited from neither side, and 
there. were bilateral extensor plantar responses. 

The Wassermann reaction was negative in blood and spinal fluid. xX- -Iay 
p examination revealed no abnormality of the pituitary fossa. 

Sugar-tolerance ` resting, 0'110; one hoar, 0'300; two hours, 0'120. 

On June-26, 1926, Mr. Armour made a right frontal approach to the base, 
but no tumour could be seen. During the next two months the patient 
became increasingly somnolent, with palatal. speech, absent’ pharyngeal 


reflexes, rigid neck, trismus, spastic legs, absent abdominal reflexes and . 


bilateral extensor plantar responses. On August 13 the patient died. 


At autopsy a mass was found which consisted of a firm, white, gritty 


` anterior portion, and two cysts posteriorly. The firm portion lay above the . 


sella turcica, pressing downwards into it, and raising. the optic chiasma 
up and forwards. One cyst, about the size of & walnut, pressed backwards 
into the upper end of the cerebral peduncles. The other cyst pressed upwards 
into the floor of the third ventricle. 

Histologically, the tumour consisted of thick Habas at ' priekle cells," 
PORE MINE to a aqueous: -celled epithelioma of the naso-pharynx. 


Case 14. Female, aged 36. Single. Onset at 89. Amblyopta. | Headaches. 
Obesity. “Amenorrhea. Diplopia. Photophohta. Butemporal visual loss. 
Occasional vomiting and polyuria. Obese. Marked loss of visual acuity. 


Quesitonable kagımess of upper disc margins.. Bitemporal paraceniral 


. scotoma. Unsuccessful attempt to Sc ‘sella at operation. Death. 
Autopsy 7 adamantsnoma. 


~ Case 14*. Emm S., a single woman, of 85, was admitted to the service 
of Dr. Gordon Holmes on November 29, 1919. Three years before this she 
complained of visual fatigue on reading, Nothing further occurred for two 
years. Then, a year before coming under observation, she developed bilateral 


- 


retro-orbital pain which radiated to the vertex and to the back of the neck.. At . 


the same time she began to gain in weight (increasing from-164 to 230 Ib: in 
twelve months). At the same time her periods ceased and there was-a question 
of loss of hair. For seven months vision had been blurred and indistinct, with 
occasional diplopia. In the month before entering ‘the: hospital there. was 


EE 1 Oritchley and Ironside ; Case 8, l , 
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“photophobia and a: definite lois. at acuity ir in | both temporal ‘fields, oocasional 


vomiting, and polyuria, 
Examination revealed an` nds woman, measuring D ft. 54 in. and saluti 


. 9171b. The adiposity was uniformly distributed. Body hair was sparse. Om 


- 


the right ‘visual acuity was less than d: and on the left was dr, The dises 
showed slight hasziness of the upper margins, and possibly slight “swelling. 
The visual fields were evidently difficult to outline and the data were some- 
what confused. It was probable, however, that in, both eyes there were large 
paracentral 8cotomata : ‘lying to the temporal side of the fixation point, and in 
the right eye including the fixation area more completely than in the left. On 


ya the right there was an external rectus palsy. GË 


On ingesting 175 grm. of glucose there was glycosuria after two hours, 
"which disappeared one and a half hours later. The specific gravity of the 
‘urine varied from 1°008 to 1°030:- 
` X-rays seemed to reveal no pniaigomeny of the sella in the antero-posterior 
plane, but o lateral dilatation. 

' On. January 24, 1920, Sir Percy Sarzent did. a right EE parietal 


| decompression, but was unable to expose,the sella. 


On Febrianty 28, during & second attempt to expose the sella, the patient 
died. 

At Steeg & semi-cystic EN was found in and above the sella turcica. 
It was slightly to the left of the mid-line and lay behind the optic chiasma, 
pushing it ‘forward. ‘There was some ‘internal hydrocephalus with wide, 
-flatteried convolutions and a terminal pressure cone. The sella was broad, 
deep and considerably enlarged, chiefly at the expense of the anterior margins. 
The posterior clinoids were pushed backwards. The tumour appeared to have 
grown largely from beneath the anterior lobe of the pituitary body, spreading 
upwards, obliterating the infundibulum and’ invaginating the floor of the 


' third ventricle: SO as has press: upwards and backwards Ke the optic ` 


thalami. : ‘ 
‘Much of the tumour was solid, but: in the upper portion were cysts which 
contained ‘yellow fluid. |. 
Histologically the tissue Was 8 primitive type of adamantinoma. 
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` Case 15.—M ale, aged 86. Married. .Onset at 34. Amblyopia. "Headache. 


Vomiting. Vertigo. Gain in weight. Loss of pubic hair. Loss of libido. 
Feminine habstus. Genitalia small. Hair scanty. Visual acuity reduced. 
. Funds normal. _Bitemporal hemsanopia. Operation exposed cystic tumom 
of stalk, Death. Autopsy: KE duct peo RE: 


2 


Guise 15.—Ewart M.; a ‘married man, aged 36, was admitted to the 
-service of Dr.' Gordon Holmes on February 10, 1927. Two years before he 
had suddenly noted dimness of vision, which on examination proved to be due 


to bilateral relative central scotoma. The visual difficulty was slowly pro- 
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gressive, and spread over the entire field of vision. A few months after the 
onset the patient began to suffer from bouts of headache, which were at first 
both occipital and frontal, but which later became exclusively frontal. These 
bouts were at times precipitated by sudden jarring or sudden movement. 
‘Later they came to be associated with vomiting and vague giddiness. Coincident 
with the onset of the headache the patient began o gain weight and to lose 
pubio hair. One year before admission he noticed loss of libido and gradually, ' 
during the ensuing months, a total loss of sexual power. Six months before 
admission his frontal headaches increased in severity, and he suffered from 
intermittent bouts of diplopia which seemed to ozcur equally on looking in’ 
any direction. 
The patient weighed 184 lb. His pelvis was somewhat feminine” His 
' genitalia were small. His hair was scanty and fine in the axille and pubic 
region, and quite absent from the trunk or limbs. His skin was soft and 
“ feminine." 

Visual acuity in the iht eye was gr, ind in the left. Neither fundus 
appeared to be abnormal. In the right eye there was an upper temporal 
quadrantic defect, while in the left eye there was complete temporal hemianopia. 
All deep reflexes were exaggerated and there were bilateral extensor plantar 
responses. l j 

The systolic blood-pressure was 124. 

The sugar-tolerance curve : resting, 0° HI balf-hour, 0178 ; two and a half 
hours, 0'088. o 

X-ray showed:a very small, shallow sella with complete absorption of 
both anterior and posterior clinoids. (Plate VIII, fig. 9.) 

On February 25, 1927, Sir Percy Sargent made a right frontal approach. 
A lumbar puncture became necessary to reduce the intracranial pressure. 
After this a cyst was exposed lying medial to the optic nerve, and on incision 
about two drachms of yellow PU were aspirated. Above the cyst a solid 
tumour could be seen. i S 

The cerebrospinal fluid removed at operation was slightly: yellow, with a 
fine coagulum, and contained fifteen cells, of which 10 per cent. were poly- 
morphonuclear leucocytes and 10 pér cent. large mononuclears, and tbe rest 
small lymphocytic forms. Total protein was 100 mg. per 100 c.c. and the 
Pandy was 2 plus. Glucose, 75 mg. per 100 ee 

The patient died on. March 7, 1927, and at post-mortem it was found that 
a small cystic tumour of the infundibulum lay above the sella, pressing upon 
the right side of the optic chiasma and pushing the right optio nerve to the 
left. The cyst contained orange-coloured granular material. 

Histologically, there were vascular strands of connective tissue covered by 
several layers of polygonal epithelial cells, representing transitional epithelium. 
In the interstices were many mononuclear cells, some of them fat-laden, some 
lymphocytes. The tumour was evidently an epithelioma of the hypophyseal ` 
duct but not an adamantinoma. e l 
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| Case 16 — Female, ‘aged 48.. Single. „Onsa at 3T: a i nanza" followed 
"by obesity, lachrymatson, amblyopia. ' Headache, Insomma. , Obesity. 
E Anosmia. Visual acuity reduced. Optic ‘atrophy. Predominantly 
bitemporal field defects. Sella turcica enlarged. ‘Tumour of infundibulum 
exposed at operation. Incised and aspirated. Survival and improvement. 
Tissues ` ‘complex adenomatous derivative of Rathke’ s pouch; with some. 

predominantly gual areas. det ; 


b 
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Case 16.—Nellie H a single woman aged 43, was admitted to the service of 
Dr. Gordon Holmes on June 27, 1924. Eight years before she had been hit 
on the head; the blow resulting in a out which required several stitches. 


. There was no. evidence of intracranial injury.. Two years after this accident 


she had an undescribed illness called ' influenza," and from that time on 


gained steadily i in weight.. Three years before coming fo the hospital she had 


' complained of excessive lachrymation on using her eyes. This seemed to be 


relieved by glasses, however, and it was not until eighteén months later that 


. outspoken visual disturbances occurred.. ' At this time she found herself unable 


.. to read at’ all with the unaided right eye, and print remained blurred even with 


both eyes in use. There was definite loss of the temporal field of the left eye. 


An this time. headaches began to, ocour frequently. These were usually left 


frontal, but sometimes right: parietal and occasionally subocoipital. , The pain 
was dull but lasted two or three days, preventing sleep, and after some months 
thére Was, concomitant nausea and retehing, but no outspoken vomiting. For, 
six months there had been insomnia. ^" | 

` The patient is described as diffusely obese,’ weighing 150 lb. She had a ` 
small amount’ of hair on her upper ; lip and chin. There was no outspoken 
evidence of dyspituitarism. In the right nostril she failed to recognize’ 
camphor, ‘cloves or peppermint, ‘all of which , were accurately perceived on the 
left-side. ' Her visual acuity on the right was em, and on the left varied between 
gs and „o. Both discs presented an unusual anomaly, i i.e., & white crescent 
that. swung around from the nasal to the inferior margins. The right disc 


‘was otherwise of good colour, but the left diso was grey and atrophic. The 


visual field of the left.eye showed a temporal loss that extended exactly to the 
mid-line. ' | In the right eye there Was & slight general constriction of the 
temporal margin’ with relative dimness throughout thə whole temporal field, 8 
V-shaped -upper temporal notch, and a scotomatous area of uncertain extent 


lying to the temporal side of tlie fixation point. and probably to some degree 
‘including it. 


‘An Xray showed an enlarged ny fossa with absorption of posterior 


elinoids. AS. 


' The EE was, 150/ iu. ER sugar- -tolerance curve: resting, 


W 0180; ‘one hour, 0260; one and a half hours, 0°200. 
» 
' optic neryb ‘could be seen lying flattened out over a mass which seemed to 


On July. 25, 1994, ‘Sir Percy, Sargent’ made a left’ frontal approach. The 


bulge from .the región of the pue EE This mass was incised and 
, aspirated, . i 


- 


Š ' Histologically the tissues removed at opétation were of two kinds : -~ 
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(a) Areas resembling the pars posterior of the hypophysis, and ocntsin- . 
(^. mg definite glial tissue with a BEES to EES long ‘fibres. nic 
` those of a neurofibroma ; 
(b) Areas compbsed of small raded or Schiet. shaped cells with m 
nuclei, grouped around blood-vessels in irregular . .&cingr formations: 

. Bome' of these acini contained colloid. - 
Following the operation the.left visual field became further: ‘constricted, ‘the 
left eyé finally becoming quite ‘blind, while | the right eye improved, but 


. atrophy became more marked in both discs. 


After & few weeks the patient was allowed to return to ise base 
In April, 1929, the patient presented herself for re-examination, in response 


` toa request. ‘She reported that two years after her operation menstruation 
. had recommenced, occurring . thereafter at intervals of four to six weeks, with 


a rather profuse flow. She felt that she was rather easily fatigued, but that her 
general condition was stationary except that within the last few months she 
had been troubled by pain behind the left eye. 

`. Visual acuity in. the left eye was limited to light perception, in the right 


| eye, was y. The discs were greyish white, ‘the ‘edges of the left dise some- ' 


--what hazy. ` In the field of the left eye vision was preserved i in a small nasal 


Ah - 


Ae 


area only; the right field showed general constriction with a deep defect in 
the upper temporal quadrant. . There was a slight divergent squint ‘of the left, 
oye. Seen the patient‘ was normal. : ur 


Case 17.— Mals, nga 49." Single. Onset- at 42. Orbital pain.) Amblyopia. 
, Increasing headaches. Obesity. Scanty hài. Small genitalia. Visual 
acuity slightly reduced. Normal funds, Bttemporal field loss. Cystic 
tumour of the stalk exposed, contents aspirated. Slow recovery with irritateve 
meningitis and Korsukow delirium. Survival with improvement. : 


Case í7.— Walter A., a single man aged 48, was admitted to the service: of 
Dr. Gordon Holmes on October 24, 1998. Six months before this the 
patient had complained of pain and & sense of pressure in the left eye. For 
two months this was relieved by glasses. Then he noted that vision in this 
eye was blurred, especially in the outer corner. Gradually the dimness 
“ moved across like a shutter from the left,” obscuring more and more of the ` 


‘field. Just oné month before his adrnission he noticed. that his right eye . 


fatigued easily, that his vision blurred on reading, and he began to suffer from | 


‘+ momentary lancinating pains in the right forehead, vertex and occiput. “These 


' “became severe enough to make opiates hecessary’ No definite evidence. of , 


-metabolic or endocrine disturbance could be secured, but the patient. chad &. 
somewhat weak: and insecure personality. and had always depended: greatly 
upon his mother and. sister. His own. ‘inclination, at first, was to attribute T 
all of his illness to his’ emotional upset over the death of his mother, which had 
-occurred a few weeks before his first symptoms appeared. 

, The patient was ‘an obese man, FRONTE 5 ft. 6 in. and weighing 186 lb. , 


Un 
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There Was nothing PN. in the fat distribution. ‘His trunk was sleek 
' and hairless. Axillary hair was scanty and the pubic hair had a horizontal 
upper margin. The hands were somewhat broad and spatulate. The external 
genitalia were perhaps small. Visual’ acuity on the right was $ and on the 
left was 4. The eye- -grounds were normal. ‘The right visual fields showed 
slight temporal constriction with a deep wedge-shaped defect in the upper 
temporal quadrant. In both eyes red could be recognized only in the nasal 
. field. The left visual field showed marked temporal constriction, with a 
paracentral scotoma lying to the temporal side of the fixation point and 
including it. There was a deep wedge-shaped sector defect in the upper 
temporal field. | 

The, blood-pressure varied between 180/110 to 160/90. i 

X-ray examination showed an irregularly enlarged sella, ` especially 
. posteriorly, with absorption of the posterior clinoids, and opacities within the 
sella. (Plate VII, fig. 3.) 

On November 2, 1928, Sir Percy Sargent made a right frontal approach. 
Elevation of the frontal lobe exposed the dorsum selle which was bulging only 
- slightly. On incision small masses of gelatinous material, some of ıt calcified, 
were removed. The cavity of the sella was found. to be greatly enlarged on 
the left and less so on the right. 

Histologically, the tissues removed at operation consisted of a neuroglial 
network with strands of collagenous connective Res spieules of bone, knots 
of small cells and epithelial elements. 

The post- operative course was complicated for many days by a persistent. 
` bronchitis with fever, a stiff neck, and lancinating pains from the suboccipital 
region down the spine associated with myoclonic spasms. There was & group of 
five generalized convulsions. Repeated lumbar punctures yielded cloudy yellow 
fluid, containing fresh blood, hæmoglobin, blood-pigments, fibrin, and about 
1,000 cells, of which 10 per cent. were polymorphonuolear leucocytes, and the 
rest small mononuclears. Cultures were consistently sterile. 

During this period the patient drifted into a typical Korsakow delirium: 
with characteristic nocturnal exacerbations. Two months later he still showed 
residual retention difficulties and a slight tendenoy to confabulation. When 
* examined one month after leaving the hospital it was found that he had' 
acquired a retro- active amnesia for the entire period of his mother's illness and 
death, his own illness and the operation. 

His blood-pressure dropped after the operation to 118/70. ^ Visual acuity 
on discharge, January 9, 1929, was 3% in the right eye and sx in the left. 
Both fields were normal with complete recovery of the red fields. The 
scotomatous areas and the upper temporal defects had quite disappeared. 

An ‘X-ray of the skull at.this. time showed a large, densely-calcified. 
shadow lying within, above and to the right of the sella. This mass was, 
larger and denser than any that had been seen before operation. One month 
later, however, upon his refurn for re-examination, this shadow was remarkably 
reduced in size. (Plate VII, figs. 4 and pl ` 
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In April; 1929, five months "üfter his operation; the ‘patient: was suffering i 


again fróm pain, and there’ was a bitemporal hemianopia with defective macular 
vision in ‘both eyes, ‘with diplopia asa result. ‘X-rays which were taken at 


` thistime showed g.vague but extensive suprasellar mass which WAS SO slightly B 


' calcified that it could: just ve ‘be outlined in the accompanying sketch. 
(Plato VII, fig. 6.) ; ER : i 
: rege } g RO g 
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„Gase 18.—Male, aged 44. Married. Onset at 43. Unilateral T REI ^ 
| Retro-orbital pain. ` Loss of. libido. Obese. Scanty body.hasr. Normal 7 


"genitalia. c Right eye blind. Left acuity $. Temporal pallor, Temporal 
` hemianopia. Sella normal.  Oystio tumour of the stalk dies on ER 
' Aspirated. Death. Autopsy : adamantinoma, 


ER 18 ——Harry Ww. ER 44. -yéar-old aed ran, was admitted to the: 


service: of Dr. Gordon Holmes on January, 20, . 1927. Five months before 
admission he found that ho was having difficulty in placing figures in columns. 
Two months later he was completely blind in the right eye. A few weeks after 
this he had attacks of transient retro-orbital pain, unassociated with generalized 
headache. or vomiting. At, about the same _time the vision of the left eye 
became’ dim, and he noted loss of the temporal field. For nine: months there 
had been complete absence of libido.- During the COUTLBE,, of ‘his illness he had 
gained lb. ' ^" | ə 

, Examination showed the patient, to be "mm obese, dishing 182 Ib. 
‘Axillary and pubic hair-was scanty. The genitalia were normal in appéarance, 
He was- totally blind in the right eyé., Visual ‘acuity of the left was $. Both 


digos showed . temporal pallor, more “marked, however, on ‘the rigat: _ There 


eng e complete temporal hemianopia of the left, field. . ' 


i X-ray ‘of the skull showed complete absorption of. both ‘the anterior ind 


' posterior olinoids: with no deformation of the sella itself. | 


On February. 9, 1927, Sir Percy Sargent found & tumóur the size of g’. 
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walnut projécting in front- and’ to the right of the chiasma. The night. optic: a. 


‘nerve was, divided, and the tumóur incised and. BEE 
The patient died a few; hours later. — 


. At autopsy the sella was , found bo be Se SE od flat, The tumour ` 
jns above the sella, pressing- forward. between the frontal lobes and upward 


. into the floor of the third ventricle. The right halt of the chiasma and. ‘the 
, right optic nerve had been destroyed by pine ' The infundibulum emerged 
from. the left side. of the tumour. 


Section showed the tumour. growing into, the third ventricle betwedn the ; 


' mammillary bodies and chiasma up to the middle commissure. It consisted of 
multiple small cysts, containing green gelatinous material The optic chiasma 
WAS displaced against the left internal carotid artery. ae 


es _ Histologically the tumour was found to be a typical adamantinoma. | 
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^ Quse 19.— Male, ui 55., AR E E T T, of body 
„hair. Amblyopia. Drowsy. Somnolent. Slight obesity. Feminine habitus. 
>, | Genital atrophy. Absent body hain. Visual acuity markedly reduced. 
. -Optic atrophy. Bitemporal hemianopia. Sella enlarged. Cyst of infundi- 
' bulum found on Ee Death. oe pue cyst of Rathke's 

pouch. 


` Case 19.—Oharles T., a 55-year-old married: man, was admitted to the: 
service of Dr. Gordon, Holiness on January 24, 1929, ` For ‘the five preceding 
_ years there had been absence of libido, and he had observed a marked diminu- 
. tion in the frequency with which he needed to shave: For two years there 
had been loss ‘of pubic hair. Six months before admission he suddenly noticed 
` dimness of vision in his left eye. Soon after this there was loss of the . 
temporal field and progressive deterioration of vision. During this time he 
had become somewhat drowsy and somnolent; but there was no history of 
‘further visual or metabolic disturbances. ' 






Optic LC ‘Stalk 
‘Pituitary 


o ee es “Cs t 
Fra. T (Oasa 19). —To ds the relation of the oyst to the Geier and chiasma. 
The — measured 5 ft. 10£ in. and "m lb. His pelvis was 
` somewhat wider than his: shoulders, and his arms and legs ‘were thin and 
tapering. There was & pad of fat around his neok, an ‘axillary band, ‘a moderate 
pannioulus, a small suprapubic fat pad, and a ‘tendency to a large pelvic girdle. 
His: ‘skin was soft and waxy. The hair ‘was very. fine, dry, and lustreless. 
The ‘eyebrows were thinned out laterally, The moustache was. sparse. There 
was no-hair in the axille, or over the. trunk or limbs. Pubic hair was 
exceedingly, : ‘scanty and of a feminine, distribution. The genitalia were very 
small. 

.. Visual acuity on e right was n and jen bhan «gy i in the left. The fundi 
ghowed bilateral optie atrophy, more marked in the left. The right visual 
„field had.» temporal, hemianopia, sparing the fixation point. The visual field 
of the left eye also showed-a complete temporal loss, but including the fixation 
. point and invading the nasal field from the:temporal side. 
|. The blood-pressure on successive examinations WAS 160/95 and 140/90. 


1 EE 


- 


hd eg l ORIGINAL ARTIOLES: AND CLINIOAL CASES. 2 ue a 

' Sugar tolerance : —— 0110; one and i & half hours, 0° 177; ‘two and a 
half hours, 0108. . 
. | X-ray showed irregular Dee of the sella, with spreading of both : 
‘anterior and posterior clinoid Dn and EE of the posterior clinoids. 
(Plate VIII, fig. 7.) ` 

. On February 15, 1999, Sir Peroy Basse made a right frontal E 

The dorsum selle was bulging’ and fluctuant. ‘ When’ punctured ib was found 
-to contain a brownish fluid. The right optio nerve lay over the bulge; the. l 
medial portion was pink, while the outer portion was pale.. 

The patient died the same day. ' j L 

` At autopsy a cyst was found, filling the solli ‘tureica, which- it had eroded. 
on the left side. It lay below the optic nerve which was: ‘stretched out over 
Code Within the sella itself'no trace of the pituitary body could be seen, but a 
yellowish softened mass of tissue lay on the upper surface of the cyst pressed 
against the floor of the brain. On histological examination this proved to be 
the normal pituitary gland displaced upwards by the cyst, Behind this yellowish ` 
mass the infundibulum entered ‘the thickened wall of the oyst, giving it its only 
attachment to the brain, and presumably reached as pituitary body.in, the ` 
"eyst wall. (Fig. 1) T M 

' The posterior clinoid processes were thinned, to t .deneity' and: 
were embedded in the posterior "wall of the cyst, which wag also adherent to - 
the:dura mater of the tentorium. 

Histologically, the oyst, wall consisted only of rods, vascular and chronic 
inflammatory- tissue. (CE: ‘Case 7.) ~ 


. Case 20. —Male, aged.52. Married. Onset at 51. DEEN headache, loss of * 

(7o.. hair memory difficulty. Visual acutty markedly reduced. ` Discs normal. 
Bitemporal hemianopia. Enlarged sella. * Tumour of the stalk found on 
operation, Recovery, with -ymprovément. , Histologically : resembling a 
medullo- epithelioma. EE : 


I 4 


Onus 90. me C. a DR -year-old married man, was admitted to the. . 
Service.of Dr. W. J. Adie on September 7, 1928. Five months earlier he had 
i noticed a mist before his eyes. At the same time he began to suffer from 
headaches which ' occurred in both temples,in the centre of. the forehead, and | 
' in the vertex; but which geemed to reach maximum intensity over the "right 
eye. These headaches were accompanied by sharp shooting pains which would 
continue for some hoürs and then give way to duller pain. His free intervals 
- rarely exceeded one day. „The pain was aggravated by stooping and relieved 
by lying down. ,Thrée months later his right-eye became quite blind, but ` 
after some weeks he noted some recovery of vision in the. nasal. field., ‘At the 
game time he found that the’ temporal field of the left eye was' blind. For one 
month before his admission he, had observed a. ‘loss of hair from his arms and ^ 
legs and some difficulty with his memory. Me further endocrine or metabolic 
disturbances occurred. , 

The parler, ‘Was à thin man, 5 ft. 8 in. E ‘and weighing: 160 Ib. There. 
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, Was e general. Ee and: a WAXY, "Get, thin skin. With is right eye he 
could barely ‘count fingers, and.the visual field could wot be outlined. Visual 
acuity of bhe'left eye was gs, and there was a complete loss of the temporal 
field for white and red, just sparing the’ fixation point. Both dises appeared 

' quite normal. v 

X- -fay showed an enlarged sella turcice with erosion of the posterior 
' elinoids. : (Plate VIII, fig. 8.) CS 

On October 12, 1928, Sir Perey Sargent exposed the sella turcica. The 
optic nerve was seen stretched over the distended diaphragma selle. On 

' opening the pituitary. fossa a > firm waite weno was seen. TRIS was scooped 
out and aspirated. 

Histologically, the tissus removed at operation, ' consisted largely of well 
arranged in columns and rosettes, a columnar epithelium suggesting a medullo- 
epithelioma, Gelee perhaps from an um rest in the neural stalk of the 
gland. 

After the operation the vision in the lelt eye improved'to an acuity of Ze 

. without alteration of the field. The right eye was essentially unchanged. In 

'" ' November the patient was discharged, generally improved. 

He was examined again in April, 1929, just six months after his operation. 

‘At this time his chiéf symptoms were: (1) Headaches high up in the right 

forehead Which usually awakened him in the early morning and sometimes 

; lasted throughout the day, but without nausea or vomiting; (2) anorexia; (8) a 

. -parched feeling in his throat which he could allay for an hour by swallowing 

one or two sips of water, (His output of urine was not increased); (4) Per- 

^ sistent dimness of vision. He said spontaneously that he felt as though he 
were looking through & high, narrow circle. EE 

There: had been no change in his weight, his hair distribution or his 

genitalia... "Libido was absent, however. There was anosmia on the side of the 
operation. Visual acuity was gn in the right eye, and s% in the left. Both dises 

showed slight but definite pallor, chiefly on the temporal margins. Vision was : 

present solely in the upper nasal quadrants of both visual fields. In the field 

of the right eye the seeing area did not extend to the mid-vertical line nor to 

the fixation point. . There were no disturbances of the cranial nerves, reflexes 
‘or motor system. > > 


Case 21.—Male, aged 60. Married. Gu at 55. Gain in weight. Dining 

:  hbido.,  Amblyopia. Obesity. Loss of.body hasr. Marked reduction in 

visual acuity.’ Uuslateral optic atrophy. | Bitemporal hemianopia. | Cystic ` 

. « tumour of infundibulum found on operation. Contents aspirated. Temporary 

- improvement. Second operation. Temporary improvement ; gradual decline 
and death. No autopsy. A 


. Case 91.— B. K. G., a 60-year-old married man, was seen in private by 
Dr. Gordon Holmes on February 16, 1925. For four'or five years his weight 
had been increasing and his libido diminishing ; but whether this was due to 
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' his pabu or to his age iaht bi debated. J ust, eleven’ months p toming E 
under observation he experienced ‘difficulty in ‘seeing clearly. "with the left eye. 
"Within a few months acuity, ‘in the left eye was found to, have: fallen to" BO; 
without reduction 'i in the right. The visual. field ‘of the right eye showed A ost 
gradual temporal loss, beginning in the upper quadrant. That of the left eye 
went through a short period: of-almost complete blindness, with preservation 
of ‘only an island of vision in the upper nasal field; and then showed some ' 
- spontaneous recovery, 80 that only H complete- temporal , loss persisted, the. 

defect passing through the fixation point. There were no headaches at any 

"^ time through the iilness. 

" On examination the patient provéd to' be E an: especially about ` 
the hips. Hig-éyebrows were thinned, laterally. His motstache and ‘beard ` 
. were sparse.' The upper margin of. the pubio hair was transverse. The , 
genitalia themselves were normal in size. Visual acuity: in the right eye 

. " was dr, and in the left eye ay. The left -dise was'pale, but the right was ‘of . 
good colour. The right, field showed a complete. temporal loss with a defect 
in colour vision at the macular area. The visual féld of the left eye also had. 
I complete temporal loss, with a well-developed central 8cotoma. 

"Qn February 27, 1925, Sir Percy Sargent operated and found a large ae 
^ of the infundibulum’ comaig oo ‘The cyst was em d the - 
contents aspirated. EC 
` One. month after the operation. the patient had Seen Ze vision in: 
the temporal field ‘of the vight eye and good central vision for colour; and.i in 
the left eye peripheral vision, was good in ‘all: directions; but a large central 
aroa of relative scotoma persisted. Acuity in this eye had improved to Sy. 

| ' One month later, however, aéuity had dropped to s% in both eyes, with the 

. development ‘again ‘of a -complete bitemporal loss and large central. scotoma. - 

The right disc still retained: good colour, but the left diso was pale. Eg 5 

n May 2, 1925, the patient was again operated upon by Sir Percy Sargent. 

This time, in addition to evacuation'of the contents of the cyst, a part of’ the . 

. wall was’ excised. F ' : 

. After a short initial improvement the patient bos quite blind i in the left . 
eye and nearly blind in the right. ‘Then he began to gain weight rapidly and 
became 'somnolent. : From‘ then. on his course: was steadily , downhill, with € a 
final period of weakness and delirium. He died J anuary 6, 1926. : 

No autopsy was permitted. ` The tissues removed at io uie proved to be 
; typically, adamantinomatous. 
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:  DISOUSSION ON' THE Onda FEATURES OF HyPofiYSEAD. STALK 
s ,TUMOUBB. `, EM K 
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"EI ntracranial Pr essure. 


di was — CN to anticipate that large, cystic. tumours ob the 
hypophyseal stalk would give’ more interference with‘ the circulation of .. 
the cerebrospinal. fluid, and therefore &'more constant tendency to the 
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prodtiction pt increased intracranial : pressüre, ‘than either adenoma or 
the more solid: and circuinscribed suprasellar’ endothelioma. Critchley 
and Ironside [8], Holmes and’ Sargent: [25], and Peet [33], have 
pointed out that because of this the presence of papillodema may be of 
value in establishing a differential diagnosis between these three condi- 
tions. ‘Unfortunately, however, the occurrence of increased intracranial 
' pressure in early stages ofthe disease seems to be largely confined to 
those tumours of the hypophyseal stalk which manifest themselves in, 
childhood or adolescence: i ' 

In Table II the occurrence. „of bouts. ‘of diffuse headache with 
_ Vomiting, and the incidence of papilleedema, are given for this group of 
patients. Headaches with vomiting were found in seven out of the nine 
youngest patients. Papilloedemg occurred in four of the first six ‘Cases. 
None of the- ‘remaining cases showed any evidences of increased intra- 
“cranial pressure. ‘excepts Case 18, in which vomiting occurred as a late 
development, with an associated low-grade papilloedema. 

In.this respect all'of the dlder cases of stalk tumour resembled the 


' eneen of ‘adenoma and endothelioma. . Vomiting in association with 


headache occurred in but two of the adenomata, and in no case of endo-' 
thelioma.  Papillodema was found. in none of the adenomata, and in 
only one, case of endothelioma, in pen it was EE superimposed 
upon optic abtophy. ` 


TABLE 'lII.-—-IxoRERASED INTRAORANIAL PRESSURE : HipornveraL TR TUMOURS. 
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.: Without attempting to exhaust the literatiare, we have compared 


thisZtable—in so far as it was possible—with a group of 23 reported 
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cases, selected at random from : Bailey, 1924 [2] Cases 1, 2,3; Cornil, 
1925 [7] 1 case; Critchley and Ironside’ [8] Cases 5 and 6 (their 
other five cases are included in this report). Duffy [18] Cases 1, 2, 3, 
4; Farnell [21] 1 case; Lanman and Smith [26] 1 case; Mackay and 
Bruce [27] 1 case; Olivecrona and Lysholm [30] Cases 1,2; Babinski- : 
Onanoff [1] [31] Case 1; Orzechowski and Mitkus [32] 1 case; Peet 
 '[88] Cases 1, 2, 8; Puusepp [34] Cases 1, 2; Strada [97] 1 case; 
Warthin [41] 1 case. In seven of this group of cases the onset of 
symptoms occurred after the age of 20; and of these seven only one 
showed definite early papilloedema with headache and vomiting (Olive- 
crona and Lysholm [30] Case 2, onset at 48). In Farnell's case, with 
- the onset at 85, the disc was first found to be pink with slightly hazy 
edges, ‘‘ possibly " representing “a beginning neuritis ” ; but it was not 
until the terminal stages of the disease, eight years later. that full-blown 
EES occurred. 
Headache. 


Herde or local pain occurred in nineteen of the twenty-one cases 
of stalk tumour; in seventeen of the twenty adenomata; and in eight 
of the nine endotheliomata. The two cases of stalk tumour which were 
free from pain of any kind (Cases 19 and 21) were both in the sixth . 
decade of life when their symptoms began (Table III). 

The headaches and pain of which these patients complain are 
variable. The same patient may, at different stages. of his illness or 
even within the course of a single day, complain of pains which are 
different not only in their character but in their location. In our 
experience this variability seems to be equally true of all three types of 
tumour. (Cf. Dott and Bailey [16].) 

The headache may be diffuse and generalized, but this is found 
largely in the stalk tumours in children: and adolescents, in whom 
increased intracranial pressure occurs. All of the others tend to have 
pain which is localized. 

Pain in the forehead, above the eyes, in or behind the eyes, was 
described by eleven of the fifteen older patients with stalk tumours, by 
sixteen of the twenty adenomata, and be four of the nine endo- 
theliomata. Transtemporal pain occurred in four of the twenty 
adenomata, in one endothelioma and in no stalk tumour. No other 
exclusive or predominant incidence is seen. 

Pain is variously described as arising in one side or the other, in the 
forehead or the occiput, and as radiating thence either forwards or 
backwards, or into the vertex. Suboccipital pain and stiffness of the 
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peek sométimes occur. The pain may. be steady or ener E 
may. be dull, aching, or:& mere feeling: of. pressure; or if may hà 
excruciating i in itsintensity.., Lancinating and stabbing pains sometimes 
are described, and occasionally burning sensations or skin tenderness 
over the painful area. Rarely, in association with the head pain, : 
patients complain of stiffness, numbness, tingling, aching in the 
shoulders, down the spine, or in the limbs. 
This experience corresponds with that described by de Schweinitz 
in his Bowman Lecture in 1928 [35]. EE 
^ Pain preceded the development of visual difficulties in six of the 
eight youngest cases of stalk tumour. But in nine of the eleven older 
cases the pain came on either simultaneously with, or after the onset 
of the visual disturbances. Of the sixteen cases of adenomata who 
had definite histories of pain; in thirteen the pain began either simul- 
taneously with or after the onset of the eye disturbances. The same 
~ was found in five of the eight endotheliomata. Here again is seen the 
tendency of the manifestations of a hypophyseal stalk tumour to 
. approach ‘closer with advancing years to the clinical picture of the 
adenomata and the endotheliomata.: 


"I 





E Stalk tumours 

hr US x | Cases `" Gass Adenomata Endo- 
ET. : 1—6 T— o. theliomata 

Total number of Cases ve. X ag NT 6 «2: ` 45 ^, 20, .. 9 

' Head pain or headache absent . Rios MES Cu 2 € 8 ee 1 

Headache with vomiting . jae eee OE ES 8 T 9 e —— 

Headache without vomiting ; 2 e? : 9 5 15 ae 8 

‘Relation of Onset of Pain to dia of Visual 
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Pain occurring first : : 4 tes a S 3- d. 8 
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. Both occurring together—or pain ‘nob occur. 
ring until after the visual disturbances -.. 


. Site of Pain. : 4 E ) 
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Frontal and glabellar $5 "m — i> vB - 9 -— 
Orbital, supra.orbital, or retro-orbital — 4 6 9 4 
Temporal (one-sided) : ` 2 . 2 2 1 
Transtemporal ... " "I NL — 4 1 
Vertical.. £s ER. uae Und 3 à — 8 
Occipital or suboccipital Vë m € 4 5 i 2 1 
Type of Pain. ` ` 
Continuous Or 2 Ai we 9 l 1 = 
Paroxysmal i 2 a 4 4 8 2 
With associated paræsthesiæ Es C ag — 2 1 


T Visual Disturbances. 
(1) Visual Fields.—The defects in the visual fields to which intra- 
sellar tumours may give rise have been carefully studied by Cushing 
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and. Walker di 14], gan [ 38, 39], and. de Schwéinitz [38], 


among many others. ‘There is substantial | ‚agreement that the most’, 
common lesion i is & bitemporal hemianopia which begins in the upper 


temporal quadrant, progresses ‘to the inferior temporal quadrant, and 
later‘ involves the nasal fields. . There, is some disagreement: as to 


whether the nasal;fields are lost from above downwards or from below : 


upwards. Among the cases presented here Case 9 showed a preservation 
of vision in both superior nasal fields alone; and Case 20, after opera- 


tion, had ' similar fields. No case showed preservation of the ene! | 


nasa] fields without an intact superior Deld : ' a or ow 
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Visual Fields. — . MEE CN E r zh me a 
Normal E" in | rg puede ud EC 
- General constriction only ` 2. ..' — Än -> 
een defects (based on ‘histories and de ; 
. findings ; E. —, .. 10, 15 ek AB: IUS 
Lateral UM defects TRIN 1 io. Dy —4 
Inferior homonymous defects té os ca. E —', l — 
Uncertain field defects ^ a m 8 3 d 
Bcotoma — oe x ae ii = Ze Wn wot E divo «M. s 
Fundi. ` maa a : iw ood ' Ges 
Réngel... e 7 s — usn 4 0. D ou oem 
a l a du - (unilateral). : 
, 4 . x ` d E n 
h oa "E. MES LEE ' _ (bilateral) 
Pallor or optic atrophy .. oa ees Bs se 10 A Ram 9 
i : S — i . (unilateral) 
AN g Koch Pass 16 
JC E ; ‘ ^, (bilateral) 
Papilledema yas’ 7 3 (e 007 uas UER tuo E ade! c wë d 
Diploma .. SCH än, ED 4 ix 6 2T i; 
Associated external ocular palsies’. 2 l we dn a m gd 
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It is: obvious from Table IV. that the nature of the field defect is E 


. of differential value. Bitemporal loss was. quite as consistently found 


in the older group of stalk tumours as in the adenomata. or ‘endo- 
theliomata. It was only among. the cases in children that this was not 
the ‘predominant defect, and here the youth of the patient and ‘the 


difficulty of examination. in the face. of: distress from increased intra- 


cranial pressure make it unsafe to. draw any conclusions as'to the exact 
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stalk tumour, ‘and 'in' none “of the others." In these’ three’ cases ‘the 
growth was found at autopsy to, extend posteriorly along the base in 
close relationship t to the: cerebral péduncles, where presumably it had 
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, not only involved the. optic tracts, but had. also interfered sufficiently 
with the circulation of the cerébrospina] fluid tó produce 'increased 
intracranial pressure (with papilloedema in two of the cases). ' 

Inferior homonymous defects, such as one might expect upon ` 


. theoretical grounds in suprasellar fumours, were found only once in 


this series (Case 6). It occurred also in one adenoma: of the pars anterior. 
- Case 6 is of particular interest, because :at operation the tumour was. 
seen to be lifting the optic chiasma from below. . Despite this fact the 
, defect was predominantly in the inferior temporal quadrants. Such an 
` observation . as this makes it unsafe to conclude with Critchley and 
Ironside Kä and with Peet [33], that 8 stalk tumour which arises from. 
. the upper. “anlage ” will give rise to inferior field defects, whereas one- 
_ which arises from the lower anlage will give rise to superior defects. 

(2) Diplopia. —Diplopia occurred in nine of. the twenty- one cases of 


rm tumour ; ; in one of them’ only after operation, (Case 17). In six' of 


the nine cases there were either definitely correlated extra-ocular palsies, 


or else the diplopia occurred as part of a general i increase of intracranial: 


pressure, and was presumably due toa fleeting sixth*nerve palsy. In the 
other three cases there wus no trace or possibility of muscular weakness. 
to account (for the’ episodes of diplopia. Among the twenty cases of 


adenoma there were six in whom similar episodic diplopia occurred: 
$ i . a . i 
without any accompanying weakness of the extrinsic muscles of the eye. - 


Diplopia was found once among the cases of endothelioma. . 

It is evident, therefore, that diplopia can arise in cases of stalk 
tumour in young patients ‘BSB result, of increased intracranial pressure 
and extra-ocular palsies." But it is equally clear that diplopia occurs both. 
among the stalk tumours and in adenoma of. the pars anterior and in 
suprasellar endothelioma without any such explanation. In a forth- ` 
'coming study an effort will be made to show that diplopia in these cases. 
occurs only in the presence of heteronymous defects of the visual fields 
(chiefly bitem poral), ‘with sudden. episodes :in' which macular vision is. 

Eod reduced. ' In such a period binocular vision becomes possible- 
only, with the use:of heteronymous fields, and diplopia results! 


P. (8) Fundi.—The incidence of normal fundi seems to be about the 


same in the older group of stalk tumours a8 in the adenomata. 
Table IV shows papillodema i ‘to be the’ common finding among the- 
youre patients with stalk tumour. Only one adult (Case 18) had any ` 


4 » UL, 8. Kop and J: W. BEOEMANN. “ Diplopia without Exbra-ooular Palsies, oaused by 


Heteronymous Defects in the Visual Fields associated with Defective Macular Vision," Bratn,. 
1929. (In press ) 
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swelling of the discs, and in this case it amounted to only two dioptres. 
In no case was the papilledems superimposed upon atrophy, but 
appeared rather as acute and high-grade swelling of 4-5 D, as part of 
the general increase of intracranial preasure which occurred in these 
young patients. No case of adenoma showed papilledema. One. 
endotheliomg had two dioptres of swelling superimposed upon SES 
atrophy. 

(4) Symmetry.—In Table V it is seen that in approximately half of 
the stalk tumours or adenomas the onset of the visual symptoms 
occurred simultaneously in both eyes, whereas this was truein only one 
of the nine cases of endothelioma. Similarly, in only two of the 
endotheliomas was the ultimate defect in visual acuity equal in both eyes, 
symmetrical reduction of acuity occurring on the other hand quite 
frequently in the other two groups. Among the stalk tumours it is 
also seen that where visual symptoms came on asynchronously, the time 
interval between their appearance in the two eyes was never as nee a8 
in the other two groups. 


TABLE V.—Syanretry OF VISUAL DISTURBANCES. 


Stalk Endo- | 


Adenomas 


tumours theliomas 

‘Onset simultaneous in both eyes T 9 we 8 as 1 
Ultimate defect in visual acuity ap- 

proximately equal in both 1 12 T 8(9?)  .. 2 
‘Onset occurring in one eye ofinitely 

before the other .. 11 vs 11 i 1 
"Time intervals in gine bobine 

appearance of symptoms in the two ] 

eyes (where known) Si .. 2,8,4,0,06,8, .. 2,9,9, 18, 24, .. H. 9, 86, 

12, 18 84, 108 48, 48, 108 

Ultimate defect in visual acuity un- i 


egual in the two eyes Se "ou 7 $a ll — KR 7 


Tar ENDOCRINE DISTURBANORS. ` 


(1) The first ten cases of our series (with their symptoms becoming 
_ manifest at the ages of 8, 9, 10, 11,14, 14, 16, 17 and 18) have in common 
-the fact that each of them showed a life-long defect in growth and 
development. Stunting was present in some degree in all. In certain 
-cases (Cases 2, 3, 9 and 10) the history-made it clear that obesity was 
later superimposed upon the failure of growth. In some of our records 
it is not possible to trace the order in which these manifestations 
-occurred ` but in Cases 6 and 7 it is probable that the obesity had 
been life-long; and in Case 7 there is the interesting suggestion that ` 
cessation of growth had occurred suddenly at the age of 16, two years 
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before coming under observation. Cases 1, 4, 5 and 8 apparently showed 


. stunting without obesity. (Table VI.) 


' It is clear, therefore, that the picture which one may find depends 
upon the stage in which the patient is seen’; since certain patients after 


showing stunting alone for vears, afterwards developed obesity, whereas 


another was first obese and later ceased to grow, and still another was 


“always both obese and under-developed. 


Of the three boys, only two (Cases 3 and 6) were obese, and in both 
of these the body had a suggestively feminine configuration. In one 


‘the obesity was present from the start, but in the other it was a late. 


development,.which suggests that the Fröhlich syndrome may begin 
before puberty or may be superimposed upon a Lorrain type of 


dystrophy. 


None of, the six older cases of this group of ten children and 
adolescents had passed through a normal sexual pubescence. Of the 
females, only one had menstruated; and in this one patient (Case 9) 


' amenorrhea occurred at the age of 17 as an initial symptom of her 


illness. 

Axillary and pubic Ken was absent or scanty in each of these patients. 
This was presumably, due to failure of hair growth in all but Case 9, 
where there was & definite story of loss of hair. 

Late in the development of their symptoms, Cases 2, 8 and 10 had 
some disturbance of water balance, suggesting.a mild diabetes insipidus. 

(2) The next eleven cases of our series constitute a group in which 
the symptoms became manifest at the ages of 22, 32, 32, 32, 34, 37, 43, 
44, 50, 52 and 54; in these no failure of growth was found. The 
majority of these cases presented a picture of obesity, amenorrhea or 
loss of libido, and hair dystrophy. 

Obesity was marked in eight cases, doubtful in Case 17, absent in 
Case 20, and in Case 13 the record was defective. Seven of these eight 


' cases had amenorrhosa or loss of libido, and all of them had scanty 


or absent body hair. (Case 18 had amenorrhoa, with no observations 


88 to body weight; Case 16 was obese, but the. record lacked a 


menstrual history.) In six of the seven cases the onset of amenorrhea 


.or loss of libido was simultaneous with ‘the appearance of obesity 


(Cases 11, 12, 14, 15, 18 and 19). In Case 21 obesity preceded loss of 
libido by twelve months. 

It 18 striking that not a single woman patient in this series was 
married, suggesting an early disturbance in the psycho-sexual constitu- ` 


tion; on the contrary, six of seven adult men were married. 
BRAIN —VOL. LII. l à 1 
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Cases 11, 12, 14, 15 and 18 began to gain weight at the same time 
that'visual difficulties or pain appeared. Cases 16, 19 and 21, however, 
began to grow obese three to five years before the onset of eye symptoms 
or pain. It is perhaps of interest that these three cases are in the group 
of six oldest patients, and that two of the three others had no obesity ; 
so that in this final group of old patients obesity and endocrine 
disturbances in general occurred, if atall, long before the appearance of 
any other difficulties. 

Thus there emerges from among the older patients a group in whom 
endocrine disturbances occurred long before the onset of any other 
symptoms, and another group in whom there was found little or no 
endrocrine disturbance of any kind. It is in this last group that the 
differentiation on purely clinical grounds from the suprasellar endo- 
theliomata and from some of the adenomata of the pars anterior presents 
greatest difficulty. 

The occurrence of these two groups of older patients is readily 
understood. At this age failing libido or amenorrhea and a tendency 
. towards obesity may be accepted with relatively little concern. It is 
only when headache and visual disturbances occur that such patients will 
seek medical advice. On the other hand, where headache and failing 
vision make themselves felt early, the patients will present themselves 
for immediate aid,. before endocrine disturbances have occurred. 

(3) Water balance.—In the entire series disturbances of water 
balance occurred in but six cases. With the exception of Case 2, all of 
these were found among the cases whose symptoms first appeared between 
the ages of 17 and 32. Of seven cases in this age-group there were two 
in which no disturbance of water balance is known to have occurred. 
In one of these, however, the record 1s defective. 

In addition, Case 20 reported some months, after operation that his 
mouth constantly felt dry and parched. This he could relieve, however, 
by taking a single swallow of water or milk, after which for half an hour 
he would be free from thirst. He had no polyuria. Atypical though 
this be, it is evidently a related type of disturbance. 

In view of the present uncertainty as to the nature and mechanism 
of these disturbances of water balance (Bailey and Bremer [3], 
Fink[22], Snell and Rowntree [36]), it is not surprising that it was 
not possible to establish any correlation between the presence or absence 
of polydipsia and polyuria, and the size or position of the tumour mass 
or the structures pressed upon. 

Polyphagia has been discounted in this review as of doubtful 


d 


TWENTY-ONE CASES OF TUMOUR OF THE HYPOPHYSHAL STALK 161 
Significance, as it was hever seen alone. Snell and Rowntree [36] have 
' pointed out that it may occur in diabetes insipidus as a result of the 
increased metabolic requirements of the patient which result from the 
heat debt incurred by the ingestion. of large volumes of cold water. 

(4) Comparison with adenomata of the pars anterior —In fourteen 
of the twenty cases of adenoma of the pars anterior endocrine 
disturbances were found. 

In general, however, the disturbance was less marked than in the 
stalk tumours. Obesity was present in seven of the twenty. Ameno- 
rrhoea or loss of libido was definite in four cases, and in three older : 
women amenorrhea occurred but might have been a menopausal 
change. , Only one male of the five showed any tendency to a feminine 
_ type of fat distribution. Hair dystrophy was recorded but five times. 

No stunting of growth occurred. Seven cases showed faintly 
suggestive evidences of transient acromegalic changes in the hands or 
facies (Bailey and Cushing [4]). 

In only the youngest case was there any suggestion of a failure 
of sexual pubescence, and in keeping with this it is noteworthy that 
of the fourteen women eight were married, and of the six men five. 
were married. In contrast to this, of the cases of stalk tumour not 
one, of the eight women of marriageable age had married. The con- 
trast does not hold true for the men, however, since most of the adult 
males in both groups had married. © — 

Not one of the adenomas had suffered any disturbance of water 
balance. 

(8) Comparison with endothelioma.—The endocrine disturbances 
among the endotheliomata were extremely slight. One male showed loss 
of libido and a mild diabetes insipidus. Two women had mild disturbances 
of water ‘balance and symptoms which might have been menopausal 
. rather than a result of their tumours. A third woman had amenorrhou 
alone, which here again might have been menopausal. 

Among the stalk tumours the only cases in whom endocrine dis- 
turbances are as slight as among the endotheliomata occur among the 
older patients (i.e. in the fifth and sixth decades). 

In this respect the experience reported here is in essential agree- 
ment with that of Holmes and Sargon [25] and of Cushing‘ and 
Eisenhardt [19]. ~ 

- (6) Cachectic states.—In Cases 2 and 6 of this series there were 
SEN stages of emaciation and weakness during the course of the 
illness. These ‘are the only examples of anything resembling the 
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I y 4 1 ; 
so-called “ pituitary cachexia” discussed by Frazier [28]. It woùld 
seem to be an open question whether these may justly be looked upon 
ap essentially endocrine disturbances, or whether they may -not 
be chronic manifestations of the same toxic factors which are more 
frequently observed as acute disturbances in tumours of the hypophyseal 


stalk. 
TABLE VI ieee ce DIBTURBANOES. 


" P A 


Stalk tumours à 
En 
Ee ue , di Dén 
, 1—10 , Me 7 (20) (9) 
Endocrine disfurbanoe ..' .. 10, . B .. jé 8 
Stunting ofgrowih'  .. $5 10 — ‘ , — — 
Failure of sexual pubescence xx 9 — 1? Di — 
Obesity E 6 8 7 — 
Feminine habitus i ina mala 2 4 1 ~ 
Hair dystrophy ps 10 ae 8 5 — 
Amenorrhow or loss oflibldo ` 1 fx Wo 7 em 4 e 1 
(3? menopause) (8? menopause) 
Disturbance of water balance .. 8 8- 55 — - 1?) 
Oachectic states xs e 2 — — — 
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Blood-Sugar and Glucose Tolerance Studies. 


- The accompanying table would indicate that no invariable criteria 
for differential diagnosis of these three types of tumour are furnished 
by studies either of the resting blood-sugar levels or of the response of 
the blood-sugar to the ingestion of the glucose. .- i 


TABLE VII.—GruoosP TOLBRANOE Ounvms. 
(Based upon the ingestion of 50-0 grm. of glucose.) 


Stalk tumours : 
: Oasen Cases -Adenomata theliomate 
1—8 7—31 g 
Number of observations 1 8 s 18 s 7 
Normal resting blood-sugar! -— ‘6 7 5 
High resting blood-sugar 1 9 6 g 
Normal curves * Ee 1 — 8 (2?) 
Hi rapid rise, normal fall — 1 1 — 
id rige, slow fall e — 1 1 — 
TA to o hi igh level and delayed return Les — 4 b 2 
Normal rise with delayed fall — .. "s l T 1 ks 2 2 
Slow rise to low level with slow fall v5 — zm P 8 — 


1 70 to 115 mgm./100 c.o.., 
Sie, Curves which reach a maximum rise to about 180 in half an hour, and uh fall 
to their own bage-line or slightly below in one.and a half hours. . 


` 


The data tabulated here (Table VII) are somewhat at variance 
with the findings of Davidoff and Cushing [11, 15]. We havè not 
encountered in these states of hypopituitarism the hypoglycwmia which 
they report, and the curve most frequently found in our material was 


! These studies will shortly be presented in full by Dr. E. O'Flynn. 


TWENTY-ONE OASES OF TUMOUR OF THE HYPOPHYSEAL STALK 163 


a slow rise to a high level and a slow return, in place of the high 
tolerance which they emphasize. . This is true both for the stalk tumours 
and the adenomas; but we are not in @ position to say how many of 
these cases might have shown either faint clinical evidences of obsolete 
acromegaly, or also a scattering of chromaphil cells in the anterior lobe 
of the hypophysis (Bailey and Cushing [4]). 


Somnolence, Apathy, Lassitude, c. 


Outspoken somnolence occurred at some stage of the illness, usually 
late, in nine of the stalk tumours, in two of the endotheliomata, and 
in one of the adenomata.  Lassitude and fatigue, on the other hand, 
was not described by any of the patients with stalk tumours, but 
was found in one endothelioma, and in five of the twenty adenomas 
(Table VIII). 


TABLE VIII. 
Btalk tumours Endo- 
Cases Cason Adenomata theliomata 

l 1—6 7—21 (20) (9) 
Somnolence  .. - es ià à (4?) 8 1 2 
Insomnia ka i we rud 2 EN 
Lassitude and fatigue T e s i — 5 1 
Depression ' . ge vn — — 2 1 
Attacks of unconsciousness 1 — us ie 
— 6 H 1 


Sensorium defects (memory defects, &o. yas 


Somnolence among the stalk tumour cases became less frequent 
with advancing years—occurring in Cases 3, 5, 6, 7, 10, 11, 12, 18 
and 19. 

The only other mental disturbance which occurred with any con- 
sistency was & late state of slight intellectual reduction with mild 
difficulty in recent memory, slight confusion and dullness. This 
occurred in six cases of the stalk tumours (Cases 7, 9, 11, 12, 13 and 
20), in one of the endotheliomata, and in two of the adenomata. 

No correlation was demonstrable between the somnolence or other 
mental disturbances and the position or size of the growth and the 
structures pressed upon. 

Toxic Reactions. 


Among the twenty-one cases of hypophyseal stalk tumour toxic 
states occurred eight times. Five of. these were in the six youngest 
cases (Cases 2, 3, 4, 5,6), two among the young adults (Cases 10 and 11), 
and one in the older group (Case 16). In contrast to this no toxic 
states occurred among the endotheliomata. One case of adenoma had 
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a definitely comparable episode ; and two others had symptoms which 
might have been either toxic or menopausal. 
' The toxic reactions among the stalk tumours were of various kinds. 

Case 2.—The illness began with an acute febrile state which had 
been diagnosed “meningitis,” in which there were occipital headaches, 
uncertain visual difficulties, and transient unconsciousness. 

Case 3.—An urticarial rash with hot flushes, lachrymation and cold 
hands, coincided with the onset of headaches, vomiting, and visual 
‘difficulties. 

Case 4.—During the course of the development of the pressure 
‘symptoms this patient had an illness which was called “measles,” but 
which was followed by marked and persistent listlessness. 

Case 5.—Three months after the onset of pressure symptoms this 
patient had an episode of conjunctivitis. 

Case 6.—One year before the onset of any other symptoms the 
patient had a skin eruption, which was called ''herpes," on the right 
Side of the face, associated with impaired hearing in the right ear. 

Case 10.—At the age of 24 the patient had an illness which was 
called “ meningitis." The relation of this to her later illness and to 
her failure of normal development is problematical. 

Case 11.—The patient's illness began with what was called '' influenza 
of the head type." Immediately thereafter his headache and visual 
‘disturbances began. 

Case 16.—Six years before her admission to the hospital this 
patient had an illness which was called “influenzas”; and endocrine 
disturbances began immediately thereafter. 

Of the adenomas, only one case is clearly comparable to these. 
"This case had an acute illness, diagnosed as “influenza,” which was 
characterized by frontal and temporal headache, vomiting, and peculiar 
head sensations. This was followed at once by the development of 
visual difficulties and endocrine disturbances. Another patient developed 
obesity and amenorrhoa at 44, hot flushes, shivering, a feeling of 
swelling in the extremities and tongue and short episodes of acute 
lumbar pain at 46, and in the following year developed headache and 
visual difficulties. A third case had amenorrhoea at the age of 47, and 
then complained of burning sensations in both arms at the age of 54 
at the same time that visual disturbances began to appear. 

The actual relationship of these “toxic states" to the development 
of the tumour is uncertain. Among the stalk tumours ıt may well be 
questioned whether certain of the instances quoted have any bearing. 
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The fact, however, that the rupture of a cyst may give rise to a sterile 
meningitis with pleocytosis and irritative and eruptive phenomena, as 
has been described by Worster-Drought and others | 42], made it worth 
while to include every possible example. 

Furthermore, in Cases 7, 17, and 21 of our series, following opera- 
tion there were evidences of intense meningeal irritation, hyperthermia 
and urticaria, identical with the phenomena described by these writers 
and by Critchley and Ironside [8]. 


Symptoms from Pressure upon the Basal Ganglia, Brain-stem, 
Cerebellar Apparatus, and Olfactory Bulbs. 


Orzechowski and Mitkus [32] and Van Bogaert [40] have described 
the occurrence of states of Parkinsonism and of thalamic dysthesis as 
a late manifestation of the upward growth and lateral pressure which 
tumours of the hypophyseal stalk may exert. In this series no example 
of Parkinsonism occurred, but several patients had pain which was 
referred to the extremities and along the spine and which might well 
have been of this nature. 

Epileptic crises have been described by Dreyfus |17]. They were 
found in only one case of this series (Case 4), and in two endetheliomas, 
but no adenoma. In one of the endotheliomas the fits were initiated 
by unpleasant odours. 

Tonic extensor spasms, resembling the phenomena of decerebrate 
rigidity, occurred in Case 4 of the stalk tumours & short time before 
death. In Case 2;/as a terminal manifestation, there were flexor 
spasms which gradually became fairly fixed flexor postures. Occa- 
sionally extensor reflexes could be elicited by massive stimulation. 
In Case 13, before operation there was slight bilateral pyramidal in- 
volvement with extensor plantar responses. After operation bilateral 
spasticity and rigidity increased to a marked degree. Case 8 had bilateral 
patellar clonus, and Case 15 had bilateral extensor plantar responses. 

Unilateral involvement of the cranial nerves or extremities was 
found in five of the stalk tumours. 

Four of the cases of adenoma had unilateral extensor plantar 
responses without other motor or reflex disturbances. Among the 
endotheliomas one case showed a weakness of the third and sixth nerves 
on the right with a left hemiparesis, and another case had facial 
weakness on the right side, with possible weakness of the right arm. 

It is seen that in this series signs and symptoms of pressure upon the 
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brain-stem and basal ganglia are much more common among the cases 
of stalk tumour than in the other two groups. 

Bailey [2] has reported the confusion: that may occasionally rise 
between a suprasellar and a subtentorial neoplasm. In Cases 1 and 4 
of this series subtentorial decompressions were performed.- In both of - 
these cases it was the youth of the patient and the marked increase in 
intracranial pressure which led to this procedure, rather than any marked 
cerebellar motor disturbances. 

Disturbance of the sense of smell was found in one case of each of 
the three types of tumour. The loss was always unilateral. 


X-ray Appearances. 


In the accompanying sketches (Plates V1I and VIII) are reproduced 
the sella outlines from all of the X-ray plates which we have been able to 
examine ourselves. They illustrate the varied changes which have been 
described by McKenzie and Sosman [28], Camp [5, 6] and Erdélyi (191, 
Dott and Bailey [16] and others. There is general agreement that the ` 
intrasellar adenoma usually causes a uniform ballooning of the floor 
of the sella into the sphenoidal sinus. The lower wall of the sinus 
and the floor of the sella remain parallel to each other unless there 
are anomalous spurs of bone crossing the sinus and giving irregular 
support to the sellar floor, or in children whére the sinus is incom- 
pletely and irregularly formed (Camp [5]) According to Dott and 
Bailey [16], the clinoids may be partially absorbed; but with exposure 
of the plate adequate to record faint shadows, normal curves can usually 
be seen. This picture is given only rarely by tumours of the hypophyseal 
stalk; it occurs when they are entirely intrasellar and free from calcium. 
(Cf. Las 19, fig. 1, p- 149, and Plate VIII, fig. 7.) "o 

More characteristic of the tumours of the hypophyseal stale are the 
sella outlines seen in figs. 1, 2, 8 or 9. In the first the shape and size 
of the sella are quite normal, but both the anterior and posterior clinoid 
processes are almost wholly absorbed. In fig. 2 there is slight irregular 
enlargement of the cavity, especially posteriorly, with absorption of the 
posterior clinoids. In fig. 8 the sella is flattened out with inarked in- 
crease in its antero- -posterior dimensions. The floor is irrégular. “The 
anterior clinoids show marked rarefaction and short pointed spurs are 
all that remain of the posterior clinoids. Fig. 9 shows a sella that is 
flattened but small, with complete absorption of all the clinoid processes. 

The X-ray picture which, is most characteristic for tumours of the 
. hypophyseal stalk, however, is that of intrasellar or suprasellar opacities 
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(figs. 1, 2, 3, 4, 5 and 6). These are reported to occur in from 70 
to 80 per cent. of the cases (McKenzie and Sosman [28], Cushing [10]. 
Our data are too limited to offer. &ny statistical generalization on this 
point. | 

That a . suprasellar opacity is not peculiar to tumours of the hypo- 
physeal stalk alone is shown by Case 5 of Heuer and Dandy |24], 1n 
which a similar shadow was seen 1n a case of tumour of the optic nerve 
sheath. 

Figs. 8, 4, 5 and 6 are all from Case 17. Fig. 8 was made from 
the pictures that were taken before operation. Fig. 4 shows the 
condition two months after operation, fig. 5 three months and fig. G 
five months. 

In fig. 6 an extensive RUM mass is indicated by the dotted 
line. In the stereoscopic plates this mass could be seen as a faintly 
calcified but very definite area 

In contrast to the uniformity with which some deformation of the 
sella is found both in the hypophyseal stalk tumours and in the adenomata, 
in only one endothelioma of the group examined was there a suggestion 
of sellar enlargement. This coincides with the experiences of Holmes 
and Sargent [25] and of Cushing and Eisenhardt [12]. 


SUMMARY. 

(1) Early evidence of increased intracranial pressure, such as diffuse 
headache with associated vomiting and papilloedema, occurs in tumours 
of the hypophyseal stalk only when the disease becomes manifest in 
childhood or adolescence. In older patients these indications of in- 
creased intracranial pressure occurred rarely, and only late in the course 
of the disease, and ‘with less severity. Endotheliomata& and adenomata 
rarely show signs of increased intracranial pressure, and then only as a 
late manifestation. 

(2) Pain and headache are so variable in situation and character in 
all three types of tumour that they furnish no criteria for differential 
diagnosis. 

Among the children and E EE with stalk tumours, pain tended 
to precede the development of visual difficulties. But among the adults 
with this condition, as among the adenomata and endotheliomata, 
pain came on either simultaneously with or after the onset of visual 
disturbances. 

(3) The nature of the visual field defect could not be EE CES 
studied in children. In adults with all three types of tumour the most 
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frequent defects were predominantly bitemporal. Lateral homonymous 
defects occurred in three stalk tumours and none of the others. 
Inferior homonymous defects occurred in one stalk tumour and one 
adenoma. : 

(4) Diplopia occurred on two bases: (a) as & result of extra-ocular 
motor palsies, chiefly in young patients with increased intracranial 
pressure; (b) as a result of heteronymous defects in the visual fields 
with a relative reduction of macular vision, forcing the use of 
heteronymous fields for binocular vision, with resulting diplopia. 

(5) Endocrine disturbances were manifested in the ten younger 
patients by failure of growth and normal sexual development, Le., 
‘stunting with or without obesity, failure of menstrual development, 
absence of body hair. Obesity occurred either early or as a late 
development. Where if occurred in males the body form became 
suggestively feminine. 

Among the eleven older cases, eight showed endocrine disturbances 
of & regressive sexual nature, with obesity, loss of libido or amenorrhea, 
hair dystrophy, &c. Despite the fact that no clear evidence of a 
developmental defect was present, no woman in this series was married. 
This was not true of the males. 

Of the six oldest cases, three showed marked endocrine changes as 
the earliest manifestion of the tumour, and three showed little or no 
glandular disturbances of any kind. This group presents, the most 
difficult problem in differential diagnosis. 

Disturbances of water balance were found only six times in the 
twenty-one cases; all but one of these occurring in patients whoss 
illnesses had begun between the ages of 17 and 32. 

(6) In nine analyses no characteristic blood-sugar reactions could 
be made out. 

(7) Outspoken somnolence occurred in but one of the adenomata 
and two endotheliomata, whereas ıt was found in nine cases of stalk 
tumour. Even here, however, its occurrence was late in the clinical 
history and practically confined to the children and young adults. 

(8) Toxic states occurred in eight cases of stalk tumour, five of these 
among the six youngest patients, two in young adults, and one among 
the older patients. One adenoma bad a comparable episode. 

After operation three cases of stalk tumour had marked toxic 
reactions. 

(9) Evidence of pressure upon the brain-stem and basal ganglia is 
seen more frequently in tumours of the EES stalk than in 
adenomata or endotheliomata. 


r 
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(10) Sketches: are eege Ee ihe characteristic X-ray 


eh in rumours of the hypophyseal stalk. 
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THE PATHOLOGY OF MEASLES ENCEPHALOMYELITIS. 


BY J. GODWIN GREENFIELD, B.So., M.D., F.R.O.P. ` 
(From the Laboratory, the National Hospital, Queen Square, W.C.1.) 


ENCEPHALITIS and myelitis have always been rare sequels of 
measles. But there can be no doubt that the frequency of such nervous 
complications has varied greatly from one period to another. One 
might almost speak of epidemics of nervous sequela, as during some years 
the cases have occurred in batches of six or more in certain populous 
districts, but the word epidemic is scarcely applicable to a condition 
-which only attacks in any year one or two per million of the population. 
Such an increase of incidence has occurred on the Continent of Europe 
and in America during the past few years, and reached the London 
district in the spring of 1928. I had the opportunity of examining, 
within & period of three months, the cerebrospinal fluid in three cases 
and the brain in a fourth case, and I have hearsay evidence of the 
occurrence of other cases in the London area at about the same time. 
These cases presented a clinical picture which resembles closely, not 
only that of the European and American cases, but also that recorded 
many years ago in this country and on the Continent. 

Historical.—The earliest case report in this country was given in 
1790 by Mr. James Lucas, one of the surgeons to the General Infirmary 
at Leeds, under the heading of “ An Account of Uncommon Symptoms 
following the Measles.” It is remarkable that Sydenham in his 
description of the epidemics of the years 1670 and 1674 makes no 
mention of ‘nervous sequels. Abercrombie in his book on '' Diseases of 
the Brain and Spinal Cord " (1845 edition) records an interesting case in 
which paraplegia was followed some days later by signs of encéphalitis. 
Henoch algo records two fairly typical cases. 

The fatal case recorded by Bergeron in 1868 is usually described ‘as 
the first in which a pathological examination was made. But this 
case was not at all typical, and was much more probably one of 
diphtheritic paralysis. "The weakness came on slowly and progressively 
" Bome weeks after measles and was associated with nasal speech and 
difficulty in swallowing. A pathological examination of the cord by 
Ranvier revealed nothing beyond vascular congestion. The first satis- 
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factory pathological description of a case of myelitis following measles 
was that given by Barlow and Penrose in 1886. In spite of the fact 
that several other cases occurred at about the same time as Barlow’s, 
and that a further small outbreak of the disease occurred in the London 
district in 1904-05 (Batten, Smith, Pitt, Guthrie, Branson) no further 
satisfactory pathological examinations were recorded until the last few 
‘years. But about 1924 cases began to occur on the Continent of 
Europe and in America in increased numbers, and pathological reports 
were furnished by Bergenfeldt in 1994, by Winnicott and Gibbs, Brock 
and Mosse in 1926, and by Musser and Hauser and Wohlwill in 1928. 
Individual case reports from Germany, France and England between 
thè years 1906 and 1924 indicated that the condition had not dis- 
appeared completely in this interval, but its rarity may be gauged from 
the opinions expressed in textbooks on infectious diseases published 
toward the end of this period. Thus Claude Ker in his book published 
in 1920 said that he had only seen one case of transverse myelitis and 
none óf encephalitis in a series of 12,000 cases of measles, and that he 
was doubtful whether measles played any stiological rôle in these con- 
ditions. Similarly Hegler, in Jochmann’s textbook (1924), stated that 
he had only seen one case of myelitis following measles. In 1927, 
however, Neale and Appelbaum reported that they had seen'eight cases 
in. the State of New York in the year 1926 alone, and found that nervous 
sequele were much more common after measles than after any of fhe 
other infectious diseases. Similarly individual observers on the 
Continent whose clinical material was drawn from much smaller and 
less populous areas than New York State could report three or four cases 
seen within a few months of one another. 

It is necessary to lay some stress on the periodicity of these visitations 
of the encephalomyelitis of measles because it will be found that other 
forms of encephalomyelitis, which present a very similar pathological ` 
picture, have had a similar periodical incidence. Thus diffuse encephalo- 
myelitis or ‘“‘neuroptico-myelitis,’ of which Devic gave a good 
description in 1894, and of which there were many case reports during 
the last twenty years of the nineteenth century, became much less 
common during the first twenty years of this century, to reappear again 
with greater frequency during the past few years. Similarly post- 
vaccinial encephalomyelitis which, as will be seen, resembles the 
encephalomyelitis of measles very closely, was unknown until the last 
decade, although a similar complication has been known for SE centuries 
to follow smallpox (Freind, Clifton). 


d 


THE PATHOLOGY OF MEASLES ENCEPHALOMYELITIS 
Curntoau Fors. 

Although it may be rash to speak of & disease as a nosological ent 
when the few pathological examinations of cases which have been m 
havé given somewhat divergent results, the similarity of the clin 
picture and the general agreement in the pathological descripti 
appear. to justify this assumption. It is necessary for descrip 
purposes to separate the cerebral from the spinal form, although tk 
- are often combined; cases in which the most prominent symptoms 
spinal may give'some evidence of cerebral involvement during the et 
stages, or cases of severe convulsions, and coma may be found to 
paraplegic after the acute cerebral symptoms have passed off.’ In b 
forms the disease tends to come on toward the end of the first we 
when the fever has subsided and when the rash is fading. The pati 
‘has often felt quite well again and may have been allowed out of bed 

In the cerebral form there is then usually a recrudescence of fe 
with somnolence or delirium and often with convulsions. In aln 
every case the child is described a& being soporose or even comat: 
Some rigidity of the neck and limbs, a positive Kernig sign and tá 
cérébrale are almost constant and a moderate degree of head retractio: 
often seen, so that meningitis may be suspected. Myoclonic moveme 
‘and jerkings of the limbs are common at this stage. There may 
definite paralysis of a hemiplegic or paraplegic type. Trisn 
nystagmus and strabismus are not infrequently seen, and the face 
often described as being ‘‘mask-like.” Paepilloedema is fairly common: 
temporary amaurosis has been observed in a number of cases, sometii 
followed -by loss of colour vision as the sight returns. In almost ev 
case there is incontinence of urine and feces. In most cases 
somnolent state passes off after a few hours or a few days. The cl 
then passes through a phase of irritability which may manifest itself 
choreiform movements, or by naughtiness and bad temper. The patie 
are described as “using all the bad words they know," or as '' be 
remarkably rude for a child who was known to have been: well brou 
up." This stage. is fortunately of short duration in the majority of ct 
and, although in a few there may be some permanent change 
| character, the majority recover completely in the course of a few d 
. to afew weeks. Other, more focal, sequela) may occur such as he 
plegia, aphasia or ataxia of o cerebellar type, but these may also cc 
on suddenly without the characteristic period of stupor, as they may 
in the course’ of other fevers. Focal sequelw are indeed. remarke 
rare, when we consider the severity of the initial cerebral sympto 
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Epilepsy, most often of the petit mal type, may date from an attack of 
measles encephalitis. 

It has been noted that the meningeal character of the symptoms has, 
in many cases, led to an erroneous diagnosis of meningitis. But the 
error may lie in the opposite direction, and several cases have been 
reported as measles encephalitis in which the correct diagnosis was 
probably that of local meningitis resulting from otitis media. The 
absence of any obvious focus of infection and the fact that the patient 
has felt quite well immediately before the onset of stupor, are points in 
‘favour of the diagnosis of encephalitis. On the other hand, when otitis 
media or infection of the nasal air sinuses is present by far the most 
likely diagnosis is that of meningitis. 

The spinal type of the disease similarly may be ushered in by a 
recrudescence of fever, but this is not always present. The paralysis is 
usually confined to the lower half of the body and is almost always 
associated with loss of sphincter control. This is remarkably constant 
in the histories of reported cases, and it is noteworthy that it usually 
remains as long as the paraplegia. ‘Lucas’ case may be quoted as a 
typical example of this kind. An unmarried woman, aged 23, became 
' feverish on June 21, and on the 23rd developed a measles rash. On the 
28th the rash was fading and she felt well. On the evening of the 29th, 
however, “‘she perceived that she was deprived of the use of her’ lower 
limbs, although she had not any other uncommon complaint. The 
following morning she could not pass urine, and an obstinate constipa- 
tion succeeded which was scarcely to be overcome by the most powerful 
cathartics administered not only by the mouth but also by clysters. 
She had little pain; her chief complaint was a sense of fulness in the 
abdomen. The warm bath which was directed as a stimulus to the 
viscera, was followed by a slight pain in the legs. During ten days no 
urine was evacuated except what escaped upon moving her, or was 
drawn off by the catheter which was daily employed. She neither 
passed urine at the time of the fecal discharge, nor had any voluntary 
inclination to void if until her limbs had so far recovered that she was ' 
able to move over the floor. . . . . The patient was a week before 
she could move a limb, and yet in two days more she was able to walk 
over the floor without much sid." It is interesting to note that this 
patient had had a similar affection some years before following an attack 
of small-pox. 

In Barlow’s patient retention of urine was the first symptom, coming 
on with a rise of temperature three days after the rash. The next day 


he was drowsy and could not move his legs, but could feel in them. 
. The following day he developed weakness of the arms and paralysis of 
the intercostal muscles and died on'the same evening.  Box's case is of 
interest from the presence of dissociated sensory loss. His patient, a 
girl of 14, became feverish on April 20, 1920, and had a well-developed 
measles rash on the 24th. On tbe 27th the legs were weak and there 
was difficulty in micturition. For this condition a hot-water bottle was 
applied to the abdomen and caused a burn, the pain of which was not 
felt until May 5, when power was returning to the legs. There was 
complete loss of sensibility to pain, heat and cold up to the sixth thoracie 
segment, with no loss whatever to light touch. She passed urine 
naturally for the first time on May 6, but did not regain control of the 
bowels until May 29. 

"The paralysis, which is ically at first flaccid, tends to become 
spastic after the first few days, with increase’ of the deep reflexes and 
the extensor type of plantar response. Here, too, the recovery is usually 
remarkably complete, there is little or no wasting, and the only 
. abnormality found after a few weeks, as in Box's case, may be exaggera- 
tion of the'deep reflexes, a doubtful Babinski sign and a tendency to 
precipitate micturition, or incomplete emptying of the bladder. 

. This picture of temporary paraplegia with loss of sphincter control 
and incomplete or dissociated anmsthesia is so characteristic of the 
myelitis following measles, that the few cases in which the paralysis has 
been of another type may be discounted. In some, as in that of 
Bergeron, the condition resembles post-diphtheritic paralysis so closely 
that we must consider the possibility of coincident infection with the 
Klebs-Lioeffler bacillus. In others there is little doubt that the paralysis 
was due to an attack of poliomyelitis or Landry’s paralysis following 
measles. The condition differed in no way from that usual in these 
diseases. The typical measles myelitis, on ‘the other hand, resembles 
no other form of myelitis except that sometimes seen in the early stages 
of disseminated sclerosis and the myelitis which sometimes comes on 
during a course of antirabic treatment or during convalescence from 
some of the other acute fevers. 


CLINICAL CASES. 


For the notes of the following case I am ‘indebted to Dr. C. P. Symonds. 

Case 1.—W. F., a girl, aged 9, was seen in consultation with Dr. R. B. P. 
Lansdown at Purley on March 15, 1928. She had previously been healthy in 
every respect. Her. brother had had measles three weeks before. A week 
before being seen she had developed a Taupe and two days later a typical 
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P T rash. Two TR after this her ‘temperature was normal, ‘and ge 


‘seemed quite fit. The temperature then went up again, and she became 
listless and apathetic, She had no headache, "there was no vomiting and no 
pain. On March 14 she was-found to be stiff, with slight head retraction and 
Kernig’s sign, and the suggested diagnosis was meningitis. On the day of 
éxamination she has been taking her food fairly well, with some difficulty in 
opening her mouth. She had not spoken, and her mother thought that she 
did not recognize people round her. ` 

On examination she was awake and alive to her E buit reacted 
slowly, as if she were at a distance. Occasionally she would say “ Yes" Or 
<No” in a whisper, with difficulty in opening her mouth. The optic discs 
were both congested, but there was no swelling, The pupils were equal, 
central, regular, and reacted to light. The ocular movements weré very slow. 
There was imperfect co-operation but apparently full movement.’ There was 
no nystagmus. The corneal reflexes were present and equal. The face was 
. expressionless, and there were clonic winking movements continuously at a . 
slow rate. ‘The lower facial muscles appeared to be in tonic spasm, as also the 
jaw muscles. ‘The mouth could be passively opened only with great’ diffioulty 
against this resistance. She had difficulty in opening her mouth to take fluids: ` 
She could not protrude her tongue on request. ^ There SE to be no. m 
loss over the face. 

There was no true head E but Bb was 10 & condition of mild tonic 
‘spasm with retraetion of the head; the arms were slightly abducted at the - 
shoulders, semi-flexed at the elbows, strongly pronated and. flexed atthe wrists ` 
with the fingers hyper-extended.. She could make some voluntary movements, 
as, for instance, taking hold of one’s hand. The limbs could be placed in other 
postures and would remain there. ‘The rigidity seemed of the clasp-knife type. 
The trunk was’slightly extended, the lower limbs strongly‘extended with down- 
pointing feet and toes. No defect to pinprick was discovered. All tendon 
reflexes were brisk, and there was & brisk jaw:jerk. The abdominals were 
not obtained. . The plantars were extensor. She was incontinent of urine. 

She was rather under weight, but there were no physical signs of disease 
elsewhere in the body. The impression she gave was of an acute cerebral 
diplegia, probably due to "true measles encephalitis.” A ‘lumbar puncture 
' was done, and clear fluid, not apparently under increased pressure, was obtained. 
This I examined with the following result. The fluid was clear and colourless 
without any coagulum. It contained fifteen mononuclear cells per cubic 
millimetre of which 12 per cent. were large mononuclears. No, polymorpho- 
nuclear cells were present, and no tubercle bacilli or other organisms were 
seen in films of the centrifugalized deposit. The Nonne-Apelt and Pandy 
reactions were weakly positive. Chemical examination gave 40 mgm. protein. 
- 800 mgm. chlorides and 79 mgm. glucose per 100 c.c. of fluid. 

. She died on March 16, but no post-mortem examination was allowed. 


For.the clinical notes E the two following cases l am andebved to’ Dr. 


> "Gordon Holmes. 
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' Case 2.—A girl, aged 6, who had a dry ichthyotic skin, but had previously 
enjoyed good health, developed measles of moderate severity in the last week 
of March, 1928. The rash, which appeared on March 27, was abundant and 
severe, but not otherwise abnormal. The illness took a natural course till 
March 31, when, as the rash was beginning to fade, the child became drowsy 
and restless, and in the early afternoon had a severe general convylsion pre- 
` ceded by a cry. She recovered slowly from this convulsion, but before 
regaining consciousness: had a few similar seizures. At‘ irregular intervals 
during the afternoon and evening several other attacks occurred in which the 
right side of her face and her right limbs were involved in clonic spasms, In ` 
all of these the eyes, deviated to the right and upwards; the clonic movements 
commenced in the face and occasionally were limited to it. In the majority 
the right hand and arm -were involved in similar clonic spasms, but in the 
slighter seizures the right leg was in tonic extension. The left limbs were 
‘not involved. The pupils were contracted, the child became oyanosed, and 
her respirations were irregular and stertorous. 

During the evening the attacks increased in severity despite the administra- 
tion of bromide and luminal; they could be checked only by the inhalation of 
chloroform. Towards midnight the convulsions subsided gradually. The 
child then passed into a semi-stuporose state, her respirations were irregulai 
and often of the Cheyne Stokes type, her eyes rolled about restlessly, but she 
did not move her limbs. 

On the morning of “April 1 she was conscious but took little interest in her 
surroundings, though she looked towards people who entered her room. Her 
right arm was flaccid and was never moved, and her right leg was very weak. 
She seemed to move her left limbs normally. ` The rigbt side of her face was 
flattened and she did not speak, even in reply to questions, but occasionally 
uttered & shorb frightened ory. Her pupils were dilated, the left slightly 
larger than the right, and both reacted to light. Her fundi were normal. 
She swallowed slowly without difficulty, but during the day she was incontinent. 
Her arm-jerks, knee-jerks and ankle-jerks were slightly exaggerated, especially 
those of the right side, and both plantar reflexes were of the extensor type. 
There was no, retraction of the head, Kernig's sign or other evidence of 
‘ meningitis. . 

During the afternoon she became drowsy and occasionally slept for short 
periods. As the evening advanced her respirations became more rapid and 
irregular, her temperature rose and she became cyanosed. At 11 p.m. she 
started to have attacks, which were described as “ general rigors” and which 
continued till she died at 1.80 a.m. on April 2. In these so-called “rigors” 
her whole body wes involved in rapid clonic movements, except the right arm 
which became rigid with the fingers contracted. She was deeply unconscious 
and became very cyanosed. 

An autopsy was performed on the following afternoon at B 80 p.m., fifteen 
hours after death, by Dr. Holmes and myself. 

Case 8.—A boy, aged 74, developed measles, the rash appearing on April 10, 
1928. The course of the illness was quite normal and not unusually severe ; 
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his temperature did not rise above 108° F. OR April .14, the Sch was fading 
‘and the patient seemed to be passing into a normal convalescence; during the 
early hours of this afternoon, while alone, he fell from his bed to the floor and 


| was found in the last phase of a general epileptiform convulsion, in ‘which he 


bit-his tongue and passed urine. He had four or five similar.general convulsions 
during the evening and then passed from a semi-comatose state into a deep 
sleep in which abrupt jerky movements of his hands and trunk oceurred. 

In the early hours of the following morning the epileptiform seizures 

recurred-every half to one hour, and in the intervals between them there were 
coarse clonio movements of his-limbs, face and trunk, irregular in distribution 
and. sharp or almost myoclonic in type. Towards’ midday the convulsions 
ceased, but the clonic movements became more frequent and more extensive, at. 
times giving the impression that the boy was having severe rigors. Conseious- | 
ness returned and the child frequently gave a short shrill cry of a “ meningeal ` 
type,” but he paid no attention to his EC and remained incontinent 
of urine. 
. When seen in the early MR he was in a m ‘state but frequently ` 
cried out when handled or disturbed in any way. His pulse was very rapid 
‘and his ternperature 103° 4°F. He was sweating profugely and was of a dusky 
almost cyanotic colour. His head was slightly retracted and an attempt to flex 
it on his chest produced evidences of pain. Kernig’s sign was present in mild 
` degree on both sides. His fundi oculi were normal; the ocular.movements were 
apparently not restricted and there was no squint, while the pupils were 
moderate’ in size and reacted to light. His knee- jerks and other tendon 
reflexes were brisk, but the abdominal reflexes, were not obtained, probably 
owing to rigidity of the abdominal walls. The ES responses were extensor 
in type. 

While under observation there were dinde —! abrupt clonic move- 
ments of his limbs, which at -times extended to. his face and the muscles of his 
trunk. They affected irregularly now one limb or part of a limb, now another, 
but were occasionally so widely generalized, and so small in excursion, that 
‘they resembled the clonic spasms of a mild epileptic convulsion. Occasionally 
the jerks were so small in range. and occurred in such rapid sequence that they 
suggested a severe rigor. Owing to the stuporous state it was impossible to 
` test the strength or power of movement of his limbs, but there was no evidence 
of any severe degree of parésis. A lumbar puncture was done; the cerebro- 
`~ gpinal fluid was under slightly increased pressure and my examination of it 
'' showed a clear, colourless: fluid without coagulum. It contained 81 mono- 
nuclear cells per cubic millimetre of which 15 per cent. were of medium fo 
large size. The Nonne-Apelt reaction was negative and the Pandy reaction 
weakly positive. There were 55 mgm. protein, 740 mgm. chlorides and 123 mgm. 
glucose per 100 c.c. of fluid. 

During the evening of April 15 the child had Ee series of epiléptic 
convulsions and died the next morning. 

Permission to make an autopsy was refused. 
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I am indebted to Dr: James Collier for the following notes ol, a case of 
myelitis following measles in which I examined the cerebrospinal fluid. 

Case 4.—(Dr. Collier's notes.) ` 

Miss M. H., aged 24, was seen by me in ‘eonsultation with Dr. Gardner, of 
Amersham, on jn 8, 1928. i 

Fourteen days before she had contracted T there was an epidemic 
of measles in Amersham at the time. The illness was typical and the rash was 
profuse. The pyrexia lasted seven days. On the eighth day she complained 
: of inability to pass urine and a catheter was used but there was no mcon- 
tinence. During the following twenty-four hours she gradually lost all feeling 
in the legs as high as the hips and became completely paralysed in the legs. 
. No voluntary micturition or action of the bowel was possible. There had been 
no pain. I saw her on the fourteenth day. She looked well and had no 
discomfort. The mottling typical of a waning measles rash was very obvious. 
There was complete flaccid palsy in effect below the iliac crests and the 
umbilicus shifted markedly upwards on raising the head from the pillow. The 
upper abdominal reflexes were brisk but those below the umbilicus were absent. 
Though she could make no movements of the lower limbs except feeble move- 
ments of all the toes, I made out with absolute certainty that she could put 
every muscle in both lower limbs into voluntary contraction. I could make 
out no loss of sensibility to pain, temperature or touch, but there was obvious 
diminution of vibration sense in the feet and toes. The legs were hypotonic 
and knee and ankle jerks were not obtained. The plantar reflexes were of 
flexor type. A lumbar puncture was performed and the cerebro-spinal fluid 
was examined by Dr. Greenfield who gave the following report: ‘‘ The fluid is 
clear and colourless. It contains 6 5 cells per c.mm., and 50 mgm. of protein 
per 100 oc. The globulin tests are won positive and Lange’s gold sol 
reaction negative.” 

A highly favourable prognosis was nads 

I saw het a week later. She was greatly improved. Power in the legs had 
returned to the extent that she was able to stand and walk feebly when 
supported’between myself and Dr. Gardner. The lower abdominal reflexes had 
returned and knee and ankle jerks were obtained. The plantars were still of 
the flexor type. All muscles of the lower extremities and abdominal walls 
reacted well to faradiam. There had been no incontinence but there had been 
no voluntary action of either bladder or bowel. I made a rectal examination 
and found the sphincter ani gripping well and she said that she was quite 
conscious of the presence of the finger within the anus. 

She progressed well for several weeks but regained no sphincter control, 
In early July she was severely upset by the removal of a nurse that she liked 
and thereafter rapidly lost the power of walking. Dr. Gardner had been ill and 
away for two months and I did not see her between June 15 and early 
September. On the latter date I saw her again and found a purely functional 
paralysis and & purely naughty resolve not to pass her water without the 
catheter. She was then treated in a nursing home for a week by Dr. Carmichael 
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and myself with marked improvement, but she was removed from our care 
thereafter. 

She walked into Dr. Feiling’s consulting room a few weeks later and had 
recovered from the sphincter trouble. 


EN 


Pathological Examination of Case 2. 


At the post-mortem examination the brain with the upper part of the 
cervical cord was removed;.and through a small incision over the ‘xiphisternum 
and epigastrium the general appearance of the heart and lungs and the upper 
abdominal viscera was made out. There was no evidence of pericarditis or 
pleurisy but the lower lobe of the left lang was somewhat collapsed, solid and 
airless, and on microscopic examination proved to be in a condition of collapse’ 
with early bronchopneumonia. The peritoneum was smooth and glistening, 
The spleen was slightly ‘enlarged but firm, and microscopic section demon- 
strated in it a general excess of nuclei without much enlargement of the 
Malpighian bodies. 
` The intracranial venous sinuses were carefully examined for evidence of 
ante-mortem thrombosis but none was found. The brain was fixed tn toto in 
10 per cent. formol saline solution, and after a week in this fluid was cut into . 
horizontal slabs 1 cm. thick. At this time the white matter of the centrum 
valé, which- was not completely fixed, appeared’ diffusely pink as if stained 
with eosin.’ On this pink surface the cut vessels stood out strikingly as if 
distended with blood and a reddish halo was seen round many of them. In 
contrast to the intense congestion of the white matter the grey substance of 

Es the ‘cortex and basal ganglia was not abnormally red. No REMOTE BROS either 
of petechial or larger size could be made out. 

Pieces P mm. thick of various parts of the cerebral and cerebellar hemi- 
spheres were taken for further investigation. These included the whole of the 
brain-stem from the middle of the medulla to a plane 2 em, above the lowest 
level.of the basal ganglia. Several pieces from the. upper parts of the basal ' 
ganglia, the cortex, the dentate nucleus and cerebellar panes and the second 
cervical segment were also examined. 

The following methods were used. With frozen sections: Fonden: 
Soharlach R. with hemalum, Bielschowsky’s neurofibril method (Da Fano’s 
modification), Cajal’s gold-sublimate method for neuroglia, and Cone and 
Penfield’s modification of Hortega’s microglia stain. With celloidin embedding, 
toluidin blue staining for Nissl bodies, iron hematoxylin with eosin and with 
van Gieson’s counterstain, Loyez' method for myelin sheaths, and Mallory’s 
acid fuchsin—anilin blue—orange G stain: Some pieces were also examined 
by similar methods with paraffin embedding after re-fixation in Bouin's fluid. 

The histological examination revealed three types of abnormality which 
were sometimes combined but sometimes found separately. These were: 
(1) intense and diffuse congestion of vessels with ‘a few small haemorrhages ; 

D (2) perivascular cuffing with mononuclear cells ; (8) zones of early demyelina- 
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tion centred on a small vessel and spreading out a short distance into the 
tissues. 

(1) The congestion was most evident in the white matter of the cerebral 
hemispheres, but was also present in the basal ganglia, mid-brain and pons, 
and to a less: degree in the capillaries of the cortex. A small amount of 
hemorrhage was present immediately around a few small venules, where it 
was confined to the perivascular space of His. It appeared that exudation of 
blood at low-pressure had ruptured the'attachment of the neuroglial fibres to 
the periadventitial fibrous tissue sheath, and had pushed back the nervous 
tissue round & part of the vessel. In contrast to the usual picture in encepha- 
litis lethargica the vessels from which such hamorrhages had taken place were 
not necessarily those surrounded by cuffs of mononuclear cells. These 
hemorrhages were of minute size and so few were seen that they would 
scarcely be considered worthy of mention were it not for the fact that 
hsamorrhages of this nature have formed & prominent part in the pathological 
picture of other cases. 

(2) Cuffs of mononuclear cells were found round almost all the small veins of 
the centrum ovale, and also round some of those in the basal ganglia, midbrain, 
pons and medulla. A similar change, though of slighter degree, affected also a 
few of the cortical veins. These cuffs were rarely more than one cell and never 
more than two cells thick. All the affected vessels appeared to be veins, of 
which all sizes were affected. The arteries were quite free from cellular 
infiltration. The cells composing this exudate were of the lymphocytic class, 
and included numerous lymphoblasts and, round some vessels at any rate, & 
considerable number of plasma cells. The latter were found not only actually 
within the confines of the Virchow-Robin space but in the tissues immediately 
outside this. In no case were they present alone, nor were they even the most 
numerous cell type round any vessel. ‘These cells were often flattened out 
either by the contraction of the outer wall of the Virchow-Robin space during 
fixation, or by the distension of the vessel with blood. The ring round many 
of the vessels was not complete, a small interval being present between the 
individual cells forming it. (Figs. 1 and 2.) 

In addition to cells of the lymphocyte class, there were round a few vessels 
collections of fat granule cells, either forming the only contents of the Virchow- 
Robin space or intermingled with lymphocytes and plasma cells. These were 
naturally most obvious in sections stained by Scharlach R., but could be seen 
also by other cell stains. The vessels surrounded by a complete zone of fat 
granule cells were mostly small subcortical venules. The lipoid in the cells 
was in every case brilliantly anisotropic, or at least contained numerous 
anisotropic granules, and therefore was neither lipochrome, nor fully formed 
fat. That it was derived from myelin was confirmed by the presence in some 
of the larger -granules of well .defined “ myelin crosses," when viewed under 
erossed Nicol prisms. Numerous colourless crystals of cholesterin were also 
present. Most of the vessels in the deeper parts of the white matter con- 
tained no fat granule cells, but in the wall of some fairly large vessels an 
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oocasional cell of this kind was seen. A few cells with reniform nucleus, 
apparently of endothelial origin, were also seen in this situation, but it was not. 
quite clear whether they were free in the: Virchow-Robin space or merely 
swollen endothelial cells attached to its walls. 

(8) The zones of perwascular demyelination were by far the’ most character- 
istic abnormality seen in sections of the brain. ‚They distinguished the patho- 
logical picture clearly from that of encephalitis lethargica and allied it to that of 
post-vaccinial encephalitis. They were, in fact, almost identical with the lesions 
found in very early cases of the latter disease. They were scattered through- 
out the brain and brain-stem, but were most numerous and of greatest width 
round the medium- sized vessels-in the deeper parts of the centrum ovale. In 
sections stained with hematoxylin and eosin or'van Gieson’ 8 counterstain they 
appeared as rather cellular zones surrounding some of the veins in a concentric 
manner. Examination with a higher. power showed that in. addition to the 
excess of nuclei in these area’ the ground , gubsiance had lost its fibrillar 
structure and appeared homogeneous: With Scharlach R. .no fatty granules 
could be demonstrated outside ‘the ‘perivascular sheath, but the affected zones 
did not take the terra-cotta staining of myelin, and thus looked paler than the 
rest of the tissue. The Weigert-Pal wand Loyez methods: demonstrated these 
zones of demyelination very effeotively, and showed that they merged gradually 
into normally myelinated tissues, through a zone in which many of the myelin 
sheaths were'bhin or beaded. The great majority of the demyelinated zones 
were very narrow, but round some, of the larger veins rather wider zones were 
found. None however was large enough to be visible.to the naked eye. 

The cells in thése zones were of ‘quite, different type from those in the 
Virchow-Robin spaces. They were chiefly of two forms: (a) cells with poly- 
morphic, darkly-staining nuclei and a cell body which either was quite without 
definition or was fairly large and granular with an irregularly rounded margin , 
(b) cells of the fibre-forming neurojlial type with oval nuclei. (Figs. 3 and 4) 

In the cells belonging to class (a) the nucleus was ‘of very varied form. In 
those without obvious eytoplasm it was reüiform, rod-shaped, comma-like or 
triradiate, and some very bizarre forms were seen in which the nucleus was 
long, thinned oul toward one end and ‘irregularly bent.: These cells were 
presumed to be of microglial origin and sections stained by Cone and Penfield's 
modifieation of Hortega’ s stain revealed long drfegular processes stretching 
from elongated nuclei of this. type, especially tawards the outer part of the 
zones. The cells with a&'more defined cell body had for the most part lobed or 
reniform but compact nuclei. ` ‘Hlongated nuclei were not seen in cells of this 
type. By the Hortega method employed the cell body was clearly outlined as 
a loose-meshed sac, pogr- "shaped or irregularly oval -in the more peripherally 
placed cells and’ more rounded in those nearest to the vessel wall (fig. 5). 
The appearances ‘corresponded exactly to Hortega’s drawings of microglial cells 
two days after an injury:to the brain: . This stain revealed changes in the 
microglia altogether outside\the’obvious zones of demyelination. Immediately 
round the zone of cell increase there was a zone, at least as wide or rather 
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Fic. 1.— Three small vessels in subcortical white matter. Around 
each there is a more or less complete ring of mononuclear cells, and 
spreading out into the tissues are zones of ‘‘ cellular proliferation," 
associated with demyelination, (Hematoxylin and van Gieson.) 





Fic. 2. A similar vessel, as seen in a section stained for 
myelin sheaths, showing complete destruction of the myelin 
in the cellular zone round the vessel. (Lovez' hematoxylin.) 


To illustrate article by Dr. J. Godwin Greenfield. 


d PLATE X. 





Fic. 3.—A higher power photograph of a perivascular zone 
of softening. Some fatty cells are seen in the Virchow Robin 


ya Outside this the cells have nuclei of very varied shape. 
(Hematoxylin and van Gieson.) 
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Fic. 4.—Photograph of a vessel surrounded by a slighter 
degree of perivascular demyelination. The area of pallor 
round the vessel indicates the zone of myelin destruction. 
(Hiematoxylin and van Gieson.) 














Before discussing th o significance of : 
case it is necessary to compare them with the findings 
mortem examinations. Barlow and Penrose were Sen in 
he hemorrhagic nature of the disease i in nthe: cord. Ne 
he cord shows that the changes are ely vascu : 
3 | they are universally distributed, but of greater intensity om 
ions. than others. There i is great engorgement of the vessels, n nio: 
X the veins being many times. their normal. calibre and crammed Ww 
corpuscles. Many vessels are. surrounded by « zone of coag gulated 
uudation and beyond this for. a considerable: distance the tissues are - 
infiltrated with leucocytes, giving. the appearance in transverse sections ` 
of a series of concentric rings. (Italics ours.) ‘Beyond extensive 
iapedesis there is further evidence of the severity of the congestion, 
shown by rupture of vessels with: subsequent slight interstitial heemo- 
 rrhage. The portion of the cord which had suffered most was the 
|. upper dorsal region which was so soft that it was. impossible to make 
|... sections of it. Throughout, the anterior cornua have been most 
S > affected, as it is chiefly in them. that the hemorrhages are to be found, 
s but vascular changes in other parts are nearly as great, and. moreover 
. are not confined to the cord, for in both anterior and Ire nerve- 
... roots the vessels are much engorged.” = E 
‘The zones of coagulated exudation and concentric rings of éxndatión cr 
coe leucocytes which they describe would serve very well as descriptions | s 
of the lesions in our case had we not had the advantage of more modern 
thods of staining than were known in 1886. The drawings and 
ot graph which accompany their paper show quite plainly zones of 
cular change running out along the veins of the white matter of 
rd, and. jarroundimg s d E in the mëss? n tne ois nucleus. 

























































an Es interpret. tbe. findings fron ae e pud and: bé "s 
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following day he was apathetic, and did not react when spoken to. His 
head was retracted and his neck stiff. Kernig’s sign was positive. His 
legs were rigid and paralysed. The arms were normal. The abdominal 
reflexes were absent, the knee and ankle jerks reduced, Babinski 
negative. On April 5 he was in a condition’ of opisthotonus, with 
flaccid legs and positive Babinski signs, and he died on this day. Sjövall 
found no changes in the brain or meninges, but throughout the grey 
matter of the cord, especially in its lower segments, there were fat 
granule cells in the tissues and cells with larger fat droplets in the walls 
of the vessels. There was also a patchy perivascular infiltration. No 
mention is made of the distribution of the fat granule cells or of the 
condition of the myelin sheaths round the vessels, and it is somewhat 
difficult to interpret this report in.relation to what has been found in 
other cases. But it is evident that it was a demyelinating form of 
myelitis and not poliomyelitis. Sjovall describes the condition as a 
“toxic myelitis." 

Mosse’s first case was a girl, aged 54, who had measles on 
December 6, 1925. By the 11th she was well with a normal tempera- 
ture. On the 12th she was again ill, stuporose and feverish. On the 
13th she vomited and was comatose, not reacting to any stimulus. 
Trismus was present, the pupillary reactions were abolished, the tendon 
jerks and the abdominal reflexes were absent, and Babinski’s sign 
positive. On the 15th she passed into very deep coma and died. At 
the post-mortem examination broncho-pneumonia was found in the 
right lung and congestion, with much œdema, in the brain. 

In a further examination of the brain Guillery found severe oedema, 
and an unusual amount of lipoid in fine droplets in the cells of the 
adventitial sheaths and to a lesser extent in the protoplasm of the 
neuroglia cells. 

His second case was in a boy, aged ei. Measles succeeded tonsillitis 
and whooping-cough, but four days later he was well. On the seventh 
day after the rash he bécame irritable and cross, and had retention of 
urine. "The next day the condition was the same with, in addition, 
E of fæces. On the ninth day after the rash he was som- 
nolent, but could be wakened. The abdominal reflexes were absent. 
Babinski’s sign doubtful. Neither Kernig’s sign nor stiffness of the 
neck was present. On examination in hospital two days later he was 
comatose. and incontinent, but resented examination. Tache cérébrale 
was present. The pupils did not react to light. The muscles were 
hypotonic, the knee-jerks increased, and the plantars flexor in type. On 
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lumbar puncture 70 oe. of. fluid came out in a stream. It contained no 
excess of cells or protein. The next day he was less comatose and was 
conscious of his surroundings. The pupils reacted slightly to light. 
Kernig’s sign and stiffness òf the neck were now present. He then 
became again more comatose and had tonic and clonic ‘spasms of the 
masseter muscles. He died’ fifteen days after the appearance of the 
rash and eleven days after. the onset of nervous symptoms. ` n 
.. On post-mortem examination there were found capillary bronchitis ` 
and congestion of both lungs, and cedema and congestion of the brain. 
Hemorrhages were found.on the inner, surface of the dura mater, under. 
the endocardium and in the pelvic peritoneum. Further examination 
of the brain was entrusted to Creutzfeld, who found no evidence of 
inflammatory infiltration except.round one vessel. There was, however, 
considerable evidence of degeneration of ‘myelin sheaths with numerous 
fat granule cells (Kórnchenzelled) in: areas around’ the vessels and 
collections of similar cells in the perivascular spaces. . The white fibres: 
of the corpus: striatum and, of the internal’ capsule were éspecially 


degenerated. In the degenerated areas the axis’ cylinders were also 


affected to some extent, and there was a definite overgrowth of neuroglia 
fibres. Various: ‘changes were also found: in the nerve-cells of the, 
cortex. Creutzfeld interprets his findings as "a true’ degenerative 
process in the central nervous systém, affecting especially the white 
matter underlying the cerébral cortex. The degeneration of the myelin 
is clearly dependent on the distribution of' the ‘vessels, but has not the 
circumscribed, patchy formation seen in disseminated ‘sclerosis. It 
resembles more closely the so-called encephalitis neonatorum of Virchow. 
J No-hæmorrhages were found in the brain.” 

Winnicott and Gibbs (1926) récord a fatal case under the care of 
Dr. Geoffrey Bourne, in which symptoms of encephalitis came on two 
to three weeks after the onset of measles. . The patient, a girl aged 4, 
became irritable and developed twitching and rigidity. There was an 
excess of lymphocytes i in the cerebrospinal fluid, but no tubercle bacilli 
were found in it. At the post mortem a “grossly hemorrhagic type of 
acute encephalitis " was found. . ! 

A pathological examination was made by Biegmund on Case 10 of 
Brock's series (1926). This. was a child aged 6, who, four days after 
measles, became: soporose, did not pass urine but passed.fseces involun- 
tarily. The muscles were flaccid and there was no stiffness of the neck,. 
but slight clonic’ movements of the.arm and neck.. A lumbar puncture 
was done which gave a cerebrospinal fluid under 290 mm. pressure, 


nz? 


IL 
é T 
THE PATHOLOGY OF MBASLES EEN 187 


addu: 170 cells per cubic Mm and slight protein excess. She 
died on the twenty-third ‘day after the onset of nervous. symptoms, 
having.remgined unconscious during the whole of this period. Examin- 
ation of the brain showed the white matter to be soft and of a reddish 
colour on. section, with numerous small irregularly edged, softened flecks 
of & yellowish-red colour scattered throughout. These were present 
also in the cerebellum and pons, but were most numerous under the 
cerebral cortex. The smaller flecks merged into larger irregularly 
edged areas. Histologically all were similar, containing a congested 
central vessel with a ring of softened’ tissue round them. In these 
perivascular zones swollen neuroglia cells and foamy cells were abundant. 
Weigert-Pal and Scharlach sections showed complete degeneration of 
the myelin in these areas with, abundant fat granule cells not only in 
the tissues but forming & sleeve round the vessel in the Virchow-Robin 
spaces. The axis cylinders, however, were very little affected. No 
eee reaction was found: Siegmund describes the condition as 
‘an’ acute patchy periaxial encephalitis,” and compares the lesions with 
, those of Schilder’s disease. But Brock comments that the case was 
clinically an acute meningo- -encephalitrs. - This case had a longer history 
than any of the others of which full pathological reports are given, and 
‘this may account both,for the large size of the perivascular zones and 
for' the absence of mesodermal reaction. It is interesting that a pink 
appearance of the white matter s: noted ón section of the brain similar 
to that seen in our case. | 
Musser and Hauser (1928) made post-mortem examinations of eight 
cases. No detailed. notes are given either of the clinical course or the 
pathological appearances of individual cases, but they found, generally, 
lesions similar to those of encephalitis: lethargica. They also note that 
the cut surface of the brain had a distinct pink hue. There was vascular 
congestion with discrete punctate hemorrhages, and some areas of more 
diffuse hemorrhage. Low-pressure hemorrhages into the perivascular 
space of His were also found, apparently fairly.commonly. There was 
also intense perivascular infiltration with lymphocytes of the smaller 
vessels of the brain and occasionally more diffuse infiltration with round 
cells. : They noted macroscopic “areas of softening,” but considered 
that these were due to hemorrhage. Their pathological report is short 
and incomplete, and they do not state what staining methods had been 
used, but it does. not appear as though any areas of perivascular demye- 
lination had been present in their cases. It is possible that those which ` 
showed the most evident microscopic changes were cases of encephalitis 
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lethargica and that the slighter changes of true measles encephalitis 
were missed. 

Through the kindness of Dr. Darin I have had the opportunity 
of examining some sections of American cases which he received from 
Dr. Kreider, of the Willard Parker Hospital, New York. In these the 
lesions were practically identical to those found in our case but there 
was less exudate in the Virchow-Robin spaces and rather wider zones 
of, LE Probably they were from cases of rather longer 
atanding. 

Wohlwill (1998) described two cases with histological examinations 
of the nervous system. His first patient was a girl, aged 4, in whom 
symptoms of encephalomyelitis set in four days after the appearance of 
the measles rash. On examination she was soporose, but breathing 
peacefully, with no stiffness of the neck. Myoclonic movements of the 
arms were noted which increased on pressing on the upper arm. There 
was flaccid palsy of the lower limbs with very weak knee-jerks, absent 
ankle-jerks, and positive Babinski sign. The temperature was 105° F., 
‘the pulse 180. The blood-count showed a leucocytosis of 27,000 per 
cubic millimetre. Lumbar puncture gave a fluid under normal pressure 
(120 mm.) containing 400 cells per cubic millimetre and excess of 
globulin. Examination of the ears revealed no local disease. Three 
days later the child was comatose and incontinent. On lumbar puncture 
the fluid was found to contain 28 cells and gave weak globulin 
reactions. Signs of broncho-pneumonia appeared in the chest, and 
she died four days after the onset of nervous symptoms. On post- 
- mortem examination broncho-pneumonia was found in both lungs with 
fibrinous pleurisy overlying it. Otitis media was present on the right 
‘side. Clots were found in the superior longitudinal sinus and in the 
right cavernous sinus, as well as in some of the veins of the convexities 
of the hemispheres. The whole brain was hyperemic and the pia- 
arachnoid was injected.with small areas of hemorrhage, but there was 
no purulent infiltration. In the cord, especially in its lower half, there 
was also hyperemia of meninges and grey matter, and a punctiform 
hemorrhage was found in the dorsal columns in the lower thoracic 
region. 

Microscopically, areas or zones of demyelination and neuroglia 
' change were seen in three situations :— 

(1) Under the pia mater of the spinal cord throughout its extent, 
and forming at every level a complete, though unequally wide, ring. 

(2) A less regular and complete subependymal band. The ependymal 
cells were lost wherever this band was present. 
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mm ‘Narrow zones sound: “distended veins throughout the nervous 
system. 
In'the-cord these zones could be followed out from the grey matter 


to the surface along the veins of the vasa corona. In the brain it was 


found by examining serial sections that the affected veins were affected 
throughout their length, or, at least, as far as they could be traced. 
They did not run into and out of areas of demyelination as in dis- 


 seminated sclerosis. ` These: zones of demyelination were never as wide 


as the veins they surrounded. They were most numerous in the sub- 
cortical white matter, bot affected a large proportion of the veins 
throughout. the brain and brain-stem and a smaller proportion in the 
cerebellum. The, inner layers of the cortex were also affected, but the 
outer layers seemed t6 be spared. The process was characterized by 
recent destruction of “nervous substance” witha “ stormy neurogliat 
reaction." Very fine fat droplets were found in many of the swollen 
cells around the vessels both outside and inside the Virchow-Robin 
spaces. The axis cylinders in the softened areas had undergone some 
degenerative changes, but were much less damaged than the myelin 
sheaths. There was in this case no mesodermal reaction at all. No 
more round cells were found in the perivascular lymph spaces than are 
cómmonly seen in normal brains. 

Wohlwill's second case was that of a 4-year-old girl, in whom 
stiffness of the muscles of the'face and of the extremities came on six 


days after the measles rash. The next day she was stuporose with 


rigor‘like shaking of the limbs. - Kernig’s and Babinski's signs were 
positive on both sides. ` Teo days later, that is nine days after the 
appearance of the rash, she passed into deep coma with absent tendon- 
jerks, and died after an epileptiform attack. At the post-mortem 
examination fluid blood was present in the subarachnoid space over the 


pons and medulla and in the large cisterns. The brain itself appeared 


congested. On section of it, perivascular areas similar to those: in the 
first case were found. , - These” were -most numerous in the posterior 
and upper parts of the cerebrum. In the brain-stem they were less 
abundant than in the previous case, and the cord margin was only 


- affected over the antero-lateral tracts in the cervical region. But there 


i 


was more diffuse affection of the grey matter of the cord resembling 
confluent areas around. the numerous vessels. On the whole, the areas 
were larger and of looser texture, and their edges were less well defined. ' 
In addition there was in this case perivascular infiltration with lympho- 
cytes and plasma cells in the Virchow-Robin spaces of both arteries. 
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and'veins, s, affecting a few vessels round which no areas of degeneration 
could be seen, as well as practically all those which were surtounded by 


such.areas. This infiltration was never more than one cell thick, and. 


often formed an incomplete ring. Many of the cells of the vessel walls 
were degenerated; karyorrhexis was seen in some, and macrophage cells 
containing nuclear fragments were also found. The fat granules in the 
cells in the degenerated area were in this case rather larger than in. the 
last, and some typical fat granule cells could be seen. The changes in 
the ‘ganglion cells were also more severe, and various stages’ of 
degeneration and destruction were observed in them, with considerable 
satellitosis of the nerve-cells and of their processes, but no true 


 neuronophagy. 


It has been noted that three chief types of pathological change were 
present in our case (1) congestion and hemorrhage; (2) perwascular 


infiltration ; (8) per ivascular demyelination. Of these the first is the ` 


most constant and has been noted in almost every case. In several 


cases special mention has been made of the pink colour of the centrum.’ 


ovale on section. In some cases hmmorrhages have been noted on 


macroscopic examination, either in the meninges or into the tissues. 


of the brain or cord. In other cases, as in ours, the hæmorrhages were 


‘Of microscopic size. In all there has been either macroscopic or 
microscopic evidence of more hyperemia than could be'accounted for by * 


&he manner of death or the changes in other organs. 
(2) Perwascular infiltration on the other hand has been very 


. "nconstant. No definite note is made of if in Barlow’ 8 case but it is 


seen in his illustrations. In Bergenfeldt’s case it Re present in 
patchy form. Musser and Hausser described it as “intense.” In 
Wohlwill’s second case, as in ours, it was discrete, the perivascular rings 
being rarely more than one cell thick. But at the same time it was, in 
our case, the most ‘obvious pathological feature. In other cases it has 
been either limited to one vessel (Mosse-Creutzfeld) or completely absent 
(Brock-Siegmund, Wohl will). 

(8) Perivascular zones of demyelination have been present in so large 
a proportion of the cases;that they must be considered os one of the 
most characteristic changes in the disease. By far the best description 


of these zones is. that given by Wohlwill who has shown that they . 


run for considerable lengths along the smaller veins both of the brain 
and'spinal cord. Although in the brain it was not possible to trace 


‘the whole length of any vein, he was unable to see any point at which 


a vein passed into or out of a zone of demyelination. Similar perivas- 
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. cular zones are figured by Barlow and Penroge and are described by 
.Creatzfeld in Mosse's case and by Siegmund-in Brock's case. 
It has already been said that this appearance is similar to, if not 
identical with, the characteristic change: described by Turnbull and 
- McIntosh, Perdrau and others in post-vaccinial encephalomyelitis. 
. Although i in the latter disease it is not usually ‘seen at so early a stage 
as if was in our case, the descriptions of cases of equal duration’ of 
post-vaccinial and measles encephalomyelitis are practically identical. 
There is perhaps, in post-vaccinial encephalitis, a tendency toward 
, more intense perivascular infiltration and more complete myelin 
-destruction than i in the measles cases. Plasma cells also appear to be 
more common after measles than after vaccination, but these are 
— differences of degree rather than of kind. Certainly perivascular infiltra- 
tion is as capricious in post-vaccinial as in measiés encephalomyelitis. 
In one case which I examined it was almost completely absent, and was 
certainly less obvious than in our case of measles encephalitis 
It is interesting to note in this connection that zones of demyelina- 
tion around the. ‘margin of the cord and along the walls of the ventricles, 
similar to.those found in Wohlwill’s first case of measles encephalomye- 
litis, have’ been described by Schürmann in a case of post-vaccinial 
encephalomyelitis. This finding not only adds to the otherwise 
remarkable similarity between the pathological pictures of the two ` 
diseases, but also relates it to that of. disseminated sclerosis, although 
the similarity to this disease is) much slighter. It also conveys the 
suggestion that the demyelinating. agent (virus, enzyme, toxin, or 
whatever it may be) may attack the nervous system from the side of 
the cerebro-spinal-fluid channels and not,.a8 has often been suppósed, 
, directly from the blood-stream. 
7. The pathological similarity betweeh post-vaccinial and measles 
encephalomyelitis corresponds with an equal similarity on the epidemio- 
logical and clinical sides. ` It has been seen that the periodical incidence 
of nervous Segel after measles resembles that after vaccination ; both 
have become much more common during the past few years. Towards 
the’ end of last century nervous sequels were not uncommonly observed 
after small-pox'as well as after measles. Thus Pierre Marie in 1895 
stated that numerous cases.of nervous sequele resembling insular 
. sclerosis were observed in the convalescence from “ measles, scarlatina 
and above: all .small-pox.” “At times these symptoms cease and 
- entirely disappear, but they may also cóntinue and confirmed insular 


sclerosis occur," Such a case, occurring after measles, was described in 
BRAIN.—VOL, LII. E ' ` 18 
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1899 by ‘Dawson’ Williams, Ge the absence of remissions or of definite : 
' progression , of symptoms makes us ‘class it now a8 o onge of the 
cerebellar type of measles encephalitis. | It’ lg. of interest. also that in 
Liucas' case of. measles paraplegia a similar paraplegic attack had come dë 
‘on previously after small- -pox.' There is of course the possibility’ of 
"hysteria in this case, but the similarity of the symptoms to those in, 
other. cases of measles “paraplegia are ‘against this hypothesis. ' This 
case of, itself ‘affords strong support for the. view, which has been put 
\ forward on other grounds, by Bastiaanse and Perdrau, that both the post- '; 
 vaccinjal and ‘other forms of encephalitis which follow eruptive fevers ^ | 
are not directly due to.the virus of the. preceding fever, but..to another ` | 
virus which is either stimulated. to poA or is. directed against the 
nervous system by ‘the exanthem.: This* view is certainly consonant 
‘ with , the epidemiology of the ericephalitis of measles., ‘A: condition 
which ocóurs in so small a proportion of cases of measles and which 
in one’ year may. suddenly appear with ‘much greater, frequency and 
. CAUSE’ more deaths than in. the previous twenty years, 18 | unlikely ` to' 
! de due to a sudden change in the nature of so common a disease.”; It 
is much more likely to be due +o some other concurrent epidemic which: ` 
1, -ddeg not produce much obvious effect ‘unless the carrier of the virus oe 


t 


is. attacked by smail- SES or measles. 2 p* deus 
i , LEM SE Ee 


i OunaiinlosPinan Pro, 0. CHA NE 
Little help must be expected from an: SE of the cerebro- 
spinal fluid in the differential diagnosis of ‘measles encephalitis, as the 
characters ‘of the fluid obtained in this disease have been very, varied.: E 
In many cases the fluid has been normal. , In others, clinically not more ` 
severe, & great increase of cells; up to 400 or over, and excess of. protein 
and- globulin . has been found. The cells: are ond. mononuclear, | 
and we may, perhaps question the diagnosis of the few cases in which | 
"the fluid has been turbid from the presence of. polymorphonuclear cells ; 
but the first case quoted by Musser and Hauser indicates that polymor- 
-phonuclears may be present early in the: disease, and may later , be 
‘replaced by mononuclears. In ‘the fluids which I examined “the ` dell ^: 
count was never high (6, 15, 81 per cubic millimetre), and was ‘purely ` 
mononuclear." Neal and Appelbaum, in their twelve. cases, found. from , 
, three to dighty-seven cells of mononuclear type. A< urious discrepancy 
is apparent in Wohlwill's ‘first 'case ‘between the high, cell count (400 per ` 
S cubic millimetre) obtained four: days. E death and the complete . 
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vis EU of perivascular or’ Sues infiltration in the brain ‘and cord 


on post-mortem examination.’ It is possible that the ‘drainage of 


E cerebrospinal fluid: by the two lumbar punctures emptied the Virchow- 


A 
H 


Robin spaces’ of their cellular infiltrations. It is noteworthy that in the 
` fluid. obtained: by the second: lumbar pu the cells had dropped to 
928 per cubic ‘millimetre. | 

` The protein and globulin are usually in excess even when no cells 
dre found, and they appear to increase:more or less proportionately with 
‘the cell count, but the number, of cases in which a careful examination 


of. the’ cerebrospinal fluid has been made is much too small for any 
2 2 certainty on’ this point. It appears, however, -that '' cell-protein dis- 


. sociation” (a high cell count with normal protein), which i ig 80 common 


* 3H encephalitis lethargica, is not found in the encephalitis of measles. 


The. data.as to the other chemical examinations are still more scanty. 
' In the two, fluids of "which I made full chemical examinations the 


. ehlorides were normal; the glucose was high normal in one and in 


excess in the other. Neal and e also found the glucose 
‘content normal or increased. 

‘The pressure is often high. Bergenteldt, Brock and Lust obtained 
readings in the neighbourhood of 300 mm. in somescases of encephalitis, 
„but in others ‘more normal readings ` were obtained (Lust 120 and 
160 mm., Bergenfeldt 160 mm., Brock 170 mm.). Mosse found an 


| 6XCe88 of pressure in both of his cases ` in his second case the fluid came : 


out in a stream, and 70,c.c. weré sepals collected.” Neal and Appelbaum 


^ also found the pressure increased. Practically no data are available as 


to the pressure in, ‘cases of myelitis. It is difficult to understand why ` 
z normal: pressure readings are sometimes found in encephalitic cases, 
. seeing that congestion of the brain is the most éonstant pathological 
` feature of the disease. , At the same. time the fact that the pressure is 
not increased may ben valuable, point in, distinguishing the disease from 
meningitis at the bed side. 

Even when the pressure is raised’ a ‘complete PE of the 
' fluid will: usually indicate the absence of meningitis either by the low 


. cell count or by the normal or high percentages of glucose ‘and chlorides. 


A high cell count will indicate that the symptoms are not of toxic or 


.. uræmic origin. Thus, on the whole; the chief value of the examination 
- of the cerebrospinal fluid will be in the exclusion of other ‘diseases 


. rather than in. giving conclusive. evidence of.the presence of encephalitis. 
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(1) The encephalomyelitis which occurs in: the D N of 


‘measles is in the majority of cases a disease clinically distinct from ` 
_ poliomyelitis, encephalitis lethargica, or Landry’s “paralysis. When . 


recovery occurs it is usually. remarkably complete. 

(2) The examination of a fatal case and & review of the literature. 
indicate that the encephalomyelitis of measles is characterized by: 
three ‘main types of change .. (1) Diffuse congestion of the brain, 
especially of the white matter, sometimes causing petechial heemo- 
‘rrhages ;. (2) a discrete perivascular infiltration with round cells (this 
is often absent); (8) small perivascular: zones iof demyelination. The 
last i is the ‘most characteristic change of this form of encephalomyeli£is." 


- (8). No clinical ` ‘or pathological distinction: can be drawn between S 


the entephalomyelitis following measles, and that which may follow 
v&ccination-and small pox.. The epidemiological incidence EE the 
similarity of the two diseases. ' ^ p 


, &)- It is therefore probable that these diseases are. caused by an. 


. unknown virus which spreads in ‘epidemic. waves, but produces no 


: disease unless stimulated to activity by the exanthem. 
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Two, ‘trends are obvious in. "ihe. recent. develépment ‘of methods" of 


| neurological. diagnosis. Clinical observers, interested in cR RE 


ology, “describe from day to day new symptoms, while those engaged 
in research constantly püblish new methods and reactions.’ “Critics may 
‘think that there is å certain overproduction i in this direction, and accept 
“the description of a. ‘new symptom, & new: reflex, Dr 8 new laboratory, ` 


' method. with ‘a certain reserve ; but this ig & 'scmewhat one-sided view nr 


to take. ` | pO Ay. des I5 
What i is the true" reason for adding new signs and methods to the ` 
ite number already known, eren when. they add little to“the clinical ` 
description of & case 2 Without ' any doubt it is"becáuse.in nervous. 
diseases one wants a diagnosis og, early as porno, The description of 
many new symptoms, ‘which are called `‘ ‘petits signes" by French: 
| aathors, and of: ‘many new laboratory methods, are of value for this 
TeB8OD.,, Similarly in the examination of the spinal fluid attempts are. 
always being made to find new tests in spite of the large number nlready ` 
. known. The colloidal. reactions undoubtedly show the greatest develop- 


ment, as'indeed these may reveal the finest physico- chemical and struc- ^. 


L 
H 


“tural modifications of the spinal finid. Of all the methods of examination . 


characteristic of the disease and of pathognomonic value, ``; í 
Among ihe advantages which the collóidal reaction has over the’other 
methods of research are, principally ats ‘qualitative character, its high 


sensitivity and—in a case of nervous syphilis—the possibility of obtain- 


. ing’s fine differential diagnosis by its use. ' In:some. cases the results of 
the colloidal reactions may indicate a certain disease even when the. 
most careful clinical investigations do not show: any abnormality: As 
"an instance of this we may note that Mras and Landsteiner picked out 


a in this way those syphilitic, who, were candidates for ‘general paralysis. ; 


1 Preliminary note from 'the Páthologioal pabiritory of the National Hospital dor 


ry 


© of the spinal fluid the colloid reactions are those that earliest/give, changes’ d 
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: In the clinic of DOE cet we ‘hed the ópportunity ot making a similar 
‘observation d and we reported two;such cases (in the Deutsche Zeitschrift 
für Nervenheilkundé (1925, W. 85)). In thesé ‘cases no sign of general 
., paralysis could be ascertained from a ‘clinical. examination, but the 
colloid reactions clearly showed that they were actually in the early 
stage of this disease, and in fact two SES a half years later its clinical 
© symptoms appeared. EUR. 5 | 
ü The task of the DCK in the examination ‘of the spinal fluid is not 
only to aid in diagnosis or prognosis, but also in the prevention of 
n disease. "And in order todo this it must show the finest and most 
` pathognomonic alterations in the fluid even before the symptoms of the 
‘disease have appeared. ~ Ae regards: néurosyphilis this has already been 
` achieved to some ‘extent. But it, may be asked: Do the colloid reactions 
which, are already known satisfy these. demands? I think the inven- 
"tion of new colloid reactions must. have certain points in view. If we 
increase the sónsitiveness . of the colloid reactions we have to get rid of 
certain difficulties., Thus: using a very. sensitive colloid solution we may 
get A deviation with. a normal: spinal ‘fluid on account of its normal 
content of. protein. , ‘The already known colloid reactions, cannot indeed 
' be made more: sensitive. For instance, Lange found that the “limit 
: value " of the gold-sol test is 0°018 per cent., that is to say,:this is the 
i smallest value of protein content of the spinal fluid which the reaction 
can reveal; below this amount we never. get deviation with the test, 
over it we always. do. But from the data pertaining to.the protein 
' content in normal spinal fluid we see that ‘the "limit value" in the 
' gold-sol test is within such bounds that sometimes a normal spinal 
‘fluid is capable. of causing & reaction. _ For that reason we need to test 
the composition of Spinal fluid with a colloid reagent which does not 
. altogether depend upon the total protein content. The various colloid 
solutions prove of; different sensitivity to each protein fraction, as I have 
already pointed dui in my. book on the new colloidal methods for the 
de spinal fluid : “Ties nouvelles méthodes sur les réactions colloidales du 
liquide cephalorachidien.” Paris, 19027). . | 
f .In my own researches upon the theoretical. basis of colloidal reactions ' 
E have émphasized the fact that it is not enough to speak of salt and 
` colloid ‘sensitivity of colloid reactions, but that it is necessary to examine 
‘separately: the sensitiveness to ‘each protein fraction, i.e., to euglobulin, 
pseudo-globulin, fibrin-globulin and albumin. -It is only then that one’ 
can;really assess. the qualitative value of colloid reactions aud connect 
the colloido-chemical alterations of structure with the different: disease ` 
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E Aae the poian fractions, of the spinal faid the euglobulin | 
has the highest pathognomonic value. Its relative increase usually .. 
indicates a syphilitic lesion of the central nervous system. For, the 
examination of the spinal fluid we need a colloidal system whieh shows 
& special gensitivenoss to euglobin and to a lesg extent to albumin, and 
which is influenced less, or not at all, by the other protein fractions: 
Such a colloid solution does not show & reactional deviation, even with : 
& great increase of total protein of the spinal fluid, so long as the 
euglobulin is not proportionally increased. Taking into consideration 
these requirements, after long researches in the laboratory of the 
- National! Hospital for Nervous Diseases, with the-kind help of Dr. 
Greenfield, I have elaborated a new -colloido-chemical reaction,. the 
bi-coloured guaiac resin test (B.G.T.) of the spinal fluid. The execution . 
is very simple and is easily carried out in any. laboratory. i 

Technique.— We use a compound colloid system which is composed 
of a mixture of a suspension of guaiac tincture and two colour solutions. 
That is to say, we mix a colloid of greater dispersion with two colour 
solutions of finer dispereion called semi-colloics. By the mixture of 
guaiac resin suspension with these two contrasting colours, that is to 
say, bi-coloration, we may obtain vivid colour differences in the test. 
(We shall later briefly explain the chemical process of this colloid 
reaction, as well as the nature of each separate component). 

For the execution of the bi- coloured guaiac resin test the following 
solutions are necessary :— 

(1) The tincture of guaiac resin, according to the British 
Pharmacop@ia, containing 20 per cent. guaiac solution in alcohol. 

(2) Naphthol green (G.: T Grurr, HORUM in 0'5 per cent. solution 
in distilled water. 

— (8) Brilliant fuchsin (G. T. Gurr, London) in 0.5 per cent. solution 
in absolute alcohol. - 

` (4) Ten per cent. NaCl. e, from which we rs the 0:9 per Seet, 
solution of saline used for the series of spinal fluid dilutions. 

(5) Half per cent. solution of anhydrous sodium carbonate. 

The reagents'can be kept for, quite a long time in dárk bottles with 
glass stoppers. 

We complete the guaiac suspension in the following manner: We 

fill a small Erlenmeyer flask with 40 c.c. of distilled water. Then we 
-— pour with a pipette slowly along the wall of the flask a solution of 
0'22 c.c. guaiac tincture in 9 c.c. absolute alcohol, during which time 
.' we lightly and continually shake the flask. Thus We obtain a suspension 
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of. guajac resin, somewhat golon. white, transparent and ony feebly 
opaque to an overhead light. “To this-flask we now add 2 c.c: ngphthol 
green solution, agitating it slowly with & circular motion. When the 
mixture of the coloured solution is completed we again add 0'8 c.c. of 
“brilliant fuchsin solution. The guaiac resin ‘suspension thus produced 
is cherry red, quite. transparent, and slightly opaque to an overhead 
light. .After twenty to thirty minutes ib is ready for use. Up to that. 
time it has shown an equilibrium between the suspended particles of 
guaiac resin and thé colloid ‘particles of the ' colour solution in the 


' bi-coloured electrocolloid ' system. 


For the test we make in the usual manner a series of dilutions in 
- ten small glass tubes. We drop Ae c. of spinal fluid with a pipette into; 
the first and’ second tubes. . Then’ starting from the second tube we add 
. to each tube 3 o.c. 0'2. per cent. sod. chloride, containing l c.c. of $ per 
-cent. sodium ` ‘carbonate in each ` 100 c.c. It is convenient to prepare 
the 0'2 per cent. solution from the 10 per cent. solution, always fresh 
in. the quantity desired. Beginning from the second tube we transfer, 


 aftér mixing, 4 c.c. to the third tube, and so on in the usual manner. 


We ‘thus obtain dilations of 1/1, 1/9, 1/4, &c., to 1/500 of spinal fluid. 
` We then add to ‘each tube "of the series $ c.c. of the suspension of ' 
bi-coloured guaiac resin. Each tube has to be gently shaken. | 

The most suitable time for reading the result is the next day (twenty 
or twenty-four hours after the end"of the reaction). For this purpose we 
examine the tubes. by transmitted light, preferably with artificial light. 
` The alterations of the tubes are: indicated by & co-ordinate system or in 
"un eme corresponding to the following degress of reaction :— 


0 (—-). ^ The solution is unchanged, red, without precipitate. 
1 (GE) ' The solution is ‘òf light" red colour, with a slight 
ae precipitate. 
.. 9 (+). Greyish red colour with evident sedimentation af 


_ bottom of tube., 
9 (+ +). Greyish green colour, ‘red precipitate at Boricua of tubis 
E Be (+ ae 4: Vivid green colour, red precipitate at, bottom of tube. 
- I have investigated spinal fluids from various diseases of the central 
nervous system with the bi-coloured: guaiac reaction. The spinal fluids 
“were also examined for the number of cells and the total protein content, 


. and, also’ for the globulin, gold- sol and Wassermanù tests by Dr. 


. Greenfield. (We will- report our ‘detailed results in & later paper, and’ 


give here only the principal types.) 


In GPI we obtain in the first’ four to six tubes.the complete 
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deviation (see fig. 1) No. 4, or +++. In tabes dorsalis, and in 
— syphilitic myelitis, the greatest deviation shows itself mostly in tubes 
Nos, 2, 3 or 4 (see fig. 1). After malarial therapy we obtained a weaker 
paretic curve. In other nervous diseases, for example epilepsy, poho- 
myelitis, Paget’s disease, spinal tumours’ with high protein content, 
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polyneuritis, amyotrophic lateral sclerosis, non-syphilitic Gereke, 
cerebral thrombosis and meningism, we obtained: negative results. 
Disseminated sclerosis may, according to our examinations up to the 
present time, show a certain’ degree of positivity, viz., 0844399200. 
One can conclude from this that in that disease the States fraction 
represents a'fairly high fraction of the protein present in the spinal 
fluid and that euglobulin is to be found in a definite quantity. 


- 


RATIONALE OF THER TzsT. 


In the bi- coloured guaiac suspension the guaiac colloid articles have 
a negative electric: charge. ‚The colloid particles of finer dispersion 
(naphthol green. and brilliant fuchsin) are adsorbed to the guaiac 
particles. Naphthol greén plays the rôle more of protection, and of a 
colloid of positive electric charge; brilliant fucksin possesses a negative 
one. The saline sensitivity of the whole established colloid system is 
of 0'8 per cent. NaCl titre, as ib was found that such a percentage of 
NaCl, mixed in. the same quantity with the colloid solution, has a 
neutralizing effect. 
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We have Ge the UM of ne biz ‘coloured guaise test with 
the othàr methods and we shall, speak briefly, of that.. The system 
proves to have great. sérisitiveness especially in neurosyphilis. From 


, our results there appears to be an evident parallelism, firstly, with the 


result of Wassermann reaction, . When the latter is positive, we always 
"obtain, à. positive reaction as well. "With the globulin reactions there 
appears a parallelism: only when the relative increase of the globulin 
fraction i is quite evident. “The reaction shows ho real parallelism with 
the total' ‘protein content or quantity of cells. Even-spinal fluids with 
high total protein, content; as in.a case of compression of the spinal cord 


or in cases'of meningitis, give negative results or quite small deviations- 


* Comparing it with gold-sol and mastic reactions wè see that the bi- 
eoloured | | guaiac test shows & greater sensitiveness. It has a greater 
relative. gensitiveness for euglobulin and pseudoglobulin' than for the 
- other protein fractions, and for these we obtain a deviation principal y 
in the left ‘zone. In a relative sense this test has a specific patho- 
. gnomonic value for neurosyphilis. 


. On Dr: Greenfield’s initiative we ‘have investigated the globulin and 


albumin fraction from a positive spinal fluid by means of the bi-coloured 
..guainc , est, (On. these researches. we shall report later in detail) 
Tate “the. course of the working. out of this test we performed 


. researches Lo see the influence of different degrees of alkalinity with 


potassium carbonate’ (2 per cent. - solution) upon the different degree of 
the bi- coloured suspension. „In brief, we can say that we can abolish 
with such a degree of. alkalinity. the deviation of the test due to the 


: albumin fraction, whereas with the. same degree of alkalinity the devia- 


; tion caused by euglobulin fraction will be diminished only in much 
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smaller degree. It is true that with the -addition of alkali the devia- 
; tlons appear somewhat slowly. The precipitating effect of. euglobulin 
upon the bi-coloured suspension appears also later, indicating that the 
whole, colloid. systemn. is farther,from the zone of rapid coagulation. 


- 


` There exists alsó a close relation between globulin or albumin sensitivity | 


: on the one hand, and the remoteness from the rapid coagulation zone. 


These’ facts possess no doubt & certain / theoretical value and conse-' 
' quently also help us to know in what direction we must pursue the 


, résearches ón .colloido- chémical reactions for blood serum, the aim of 


tiong”appear with the bi-coloured ` guaiac test after five to eight hours, 
and it is not desirable to ‘read the curves at the beginning. . ‘The 
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reaction. possesses, in. addition. to. its sitnplicity” of EA ‘the, 


_ advantage over the gold- sol. and benzoin resin. reaction that the reading’ ». 


` by strong colour contrast is easier and more objective, more certain 
results ` are obtained . in neurosyphilis,- and the necessary reagents: are 


, particularly easy to obtain. ihe preparation of" bi-coloured guaiac test . - 


> sols ig undoubtedly simpler than ;that of. gold- sol, and the results. 


_ obtained. with the former-are more standard. Se SEN 

- Bome measure. of critical reserve with: respect. io complicated and: 
„cumbersome new methods - ‘may be justified., Probably Billroth was 
quite right. when he'said :. “ Diagnosis in medical . science is difficult 
.only because there are many professors, lecturers and other physicians 
who know so well how to complicate the ‘simplest things, ahd to make" 
them harder to understand ‘by beautiful descriptions.” ‘ 

. The aim of this new method, however, is not to- complicate the - 


V examination of the cerebrospinal fluid, but rather to offer for. practice, a. 


' simple procedure. Numerous further researches are needed before its ' 
. true value can be established, as with the other colloid reactions. But 
it already appears ‘without any doubt that in the diagnostics of the. spinal ` 
Tod the. precept, ^ Experimentum docet, theoriae varan, i authorizes’ 
“further researches i in the field of colloid reactions... - — . 
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24 CLINICAL BTÜDTY OF AN: HEREDO: FAMILIAL DISEASE 
E e RESEMBLING DISSEMINATED SCLEROSIS. 


7) 4, 7 pr FERGUS R° FERGUSON 

pu reus ] : AND i : 
Eu oso ques "MACDONALD: CRITCHLEY. 
o i From The National Hospital, Vidi Square, W.C. 
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. TEB object of this contribution is to record the clinical ‘details of 

- an. heredo-familial affection ` which, as far as. we'can trace, is not ` 
mentioned in the literature. There are ‘already « on record a large number , 
of cases of peculiar. familial affections which de not conform to any 
"particular well-defined -clinical -group; on the other hand there mea 
‘striking lack''of exact knowledge as to the. pathological basis of some 

. even of the better. demarcated clinical syndromes. The excuse for adding 
to the’ already: ' over-burdened élinical dáta without corresponding , 
‘anatomical support lies first in the large number of cases afflicted in this 
_ particular’, family. . Most -of the atypical cases on record concern two— . 
or at most three— members, but here we are dealing with no fewer 
' than thirteen affected individuals belonging Io one family, Throughout 
' this family the ‘clinical picture ‘is uniform ; such differences as exist: 
being of degree rather than of kind. 

; . The second noteworthy point: in this family is that yeva of its- 
| members have at various ‘times been diagnosed as suffering from 
` disséminated ` sclerosis ; consequently this paper may serve to throw 
` some light on the problem’ of so-called familial disseminated sclerosis. 

- We would like tò take this opportunity of thanking Dr. Grainger 

l | Stewart under whose care at the National Hospital two of the ponens 
were ‘admitted. 

^^. The Drew faniily of Walworth EE number of individuals, 
“many, of whom we ‘have examined personally. ' Concerning some of 
the others, . we have been. able td refer tio detailed notes, We, know 
. with certainty that the ‘affection involves at least two generations. We 
, have- no certain knowledge 88 to. the more . remote ancestry except 
that theré was an inter-marriage - of cousins two generations before the: 
, first known affected, line. A 3 di EE 


EM 
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The opportunity for. this inquiry was the admission to hospital of 


' one member, namely, Mrs. C. P. Inquiry into the family history led 


to the discovery of a similar affection amongst thirteen members of 
the family. 

As far as we have exact knowledge the, disease started in two 
brothers whom we have referred to as Generation A. Amongst the" 
predecessors it appears that one—if not two— were also similarly 


affected, but we have been unable to trace details of these.- 


Gon ation A (see genealogical tree). 


No. 1.—W. D. male, aged 40, was admitted to the National Hospital 
under the care of Sir Wiliam Gowers in 1895., He complained of pains in 
the back, tingling in the hands, and of weakness aad unsteadiness of the legs 
of »& year’s duration. Tremors in the hands had appeared five months 
previously, and were accompanied by intense thermal dysæsthesiæ in the lower 
limbs. Except for typhoid and gonorrhoea he had always enjoyed excellent 
health; syphilis was denied. Physical examination revealed a well-nourished 
man with a rather expressionless, melancholic facies ; there was a peculiar 
tremulousness around the angles of the mouth on speaking. ‘His speech was 
drawling, monotonous and badly articulated. The mental state was fairly good. 
The optic discs were normal; the pupillary reactions and the ocular movements 
were normal but there was a fine, rapid nystagmus cn lateral deviation. There 
was no diplopia at the time of testing although he had previously complained of 


: transient double vision. The other cranial nerves were healthy except.for some. 


. tremor and weakness of the tongue. All movements of the right upper limb were 


weak and there was definite weakness of legs and trunk. His hands were tremu- 


lous. No objective sensory loss could be demonstrated. The abdominal reflexes 


and knee-jerks were normal but no plantar responses could be obtained ; there was 
no ankle clonus. His gait was slow, cautious and shuffling ; and he tended to . 
fall backwards and to the right. Rombergism was marked. 

The patient remained in hospital five months and was discharged with the 
tentative diagnosis of paralysis agitans. 

Three years later he was admitted to Southwark Infirmary where he died & 
year afterwards from pneumonia and gangrene of tke lung. The post-mortem 
records state that the brain'and spinal cord showed no macroscopic ER 
but a histological examination was not carried out 

No. 2.—H. D., male, was born in the year 1864. Unfortunately we cs 
no clinical details of this case, but we learn from his relatives that for about 
ten years before his death he was slowly becoming paralysed. During this 
time they ndted that his speech was slow and almost unintelligible and that 
his face was vacant and his'eyes fixed. For the last five years of his hfe he 
was bedridden. He died at the age of 49 in Oamberwell' Infirmary where 
he bad been an inmate for ten years. No autopsy was performed. 

No. 3.—C. D., female (sister of Nos. Land 2). No certain details of this 
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Geschl are abies ebe? is GH by sonie o have bee "affected, but the 
“majority: of the family deny this: , It is certain, EEN that she died from 


carcinoma of. the breast; at the, age of 44. 


` Za è 


. Generation B comprises , the, offspring of "these Pe ee W.. D. had 
„den children including. seven males and three females (see: genealogical tree). 
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: : » Now 4—W. J.D, male, the’ eldest, child ot W. D., was born in 1878. 


‘His’ symptoms ` firèb - appeared in 1918, with | progressive weakness of the 
legs, ; followed, twelve months later by: numbness and pains in the legs., Four 
“years ' later he complained of trémór of the.legs and weakness of the hands. 


‘At, this period he was admitted to Bt. Thomas's Hospital where the diagnosis, | 


of heredo- familial ataxia "as made. "Two years: after. leaving this' hospita] 
"he developed' diplopia and hesitancy of micturition. ‘At the same period his 


Y | "relatives noticed: that his Speech was very slurred.' In 1926 and again in 1927 


H 


^ hé Wag: adrhitted: tó the Lambeth: Infirmary, where he was regarded'as.a case 


‘of disseminated’ ‘sclerosis. - He was; admitted: to the. National , Hospital in 
October; 1998, ;under the pare of Dr. T. Grainger ‘Stewart. Examination re-' 
“vealed him to 'be a well- nourished ‘nian with a vacant, staring facies and a 
) variable lid retraction." , His speech was. lalling and dysarthrio ; temperamentally 


he "was facile and euphoric and exhibited pathological latighter. Investigation 


of the-cranial nerves revealed temporal pallor | of each optie disc. Upward 


. &nd lateral h movements of the eyes - -were defective. and gave rise to diplopia.’ 


Nystagmus Was présent. "Tonus, WAS ‘normal in the arms but was obviously 


ei . iriereased ' in’ the proxiníal parts of, the lower limbs and was accompanied by 
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_ involuntary flexor spasms : the’ distal. portions of the legs were, however, 
i distinotly: ‘hypotonic. A rhythmiesl tremor of ‘Parkinsonian type was present 


in: the. trunk, ‘head. and more. particularly in the lower limbs. Motor power 


WAS good ; 00- -ordination teats well performed i in the arms and legs. Sensory ' 
Td examination ‘revealed’ a loss*to pin- -prick and thermal sensibility over hig legs 


and trunk and a. ‘diminution : ‘in the arms. Vibration: sensibility was absent, 
at the wrists and ankles, and postural ‘sensibility. was defective in the toes. 
The arm- jerks. were normal, ‘the knee-jerks : present and atikle-jerks absent; 
the abdominal responses. were obtainable and ` plantar, stimulation evoked an 


extensor type of response. ` - He was unable to walk without’ assistance ; 


A 


, Roinbergism was" well- marked,” , The blood- Wassermann reaction proved. 


negative. ' pr 
Nó. BH. D: p born: 1881. ' He died.in , Oanada in 1925 in the 


` ‘Chatham General Hospital,’ Oritarioj at the age of 44. , The only information 


obtainable i ia that for some tithe (gbout five years) prior to death he lost the: 


use of his: "arms and legs and had difficulty with his speech. He shea became . 


) emaciated and bedridden. , Although clinical details from the hospital have | 
not bean forthcoming, we are able to quote the diagnopis made by Dr. Northwood, 


' who attended him: “Blood:examination”: he writes, "showed a positive 
Wassermann réaction; spinal fluid: was not examined, ‘and no autopsy was 


performed. The. diagnosis, in this CABO. was Dues with Locomotor ‘Ataxia, 
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“No 6.—J: D. Tu 1883, "His beet? ang: eegen Se January, 


suffering from a fracture of the radius and of the patella. : ; After his- discharge ` 
; from hospital in Jaly, 1927, he complained of weakness in the legs, especially ' 
ihe left. “At the same time he noticed some difficulty i in his speech. When’ ' 


examined i in December, 1928, he showed & definite Parkinsonian facies with -a 


, staring appearance. His mental attitude was one of depression; the speech , 
was ‘monotonous, slow and slurring. - There, was Dn optic atrophy ; ocular ' 


movements were full in a downward and lateral dir ection “but were definitely 
defective in an upward’ direction ; ‘nystagmus was present on looking to the 


." ` left and right. Bilateral lid retraction was a prominent feature. Tremor was 
‘visible in the face and tongue; ‘and , he made frequent smacking: and sucking hi 
8 _ movements withthe lips. Examination of the motor system revealed a definite ` 


- 1997, ‘when, as the result of an accident, ‘he-was admitted to Guy’ 8, Hospital- ` 


poverty, of movement and a tendency, to assume fixed attitudes. ' "Theré was Ki 
fine tremor of the outstretched arms, but no ataxia or intention tremor was | 


demonstrable. Motor power and tone were normali in the arms. Apart. from 


weakness-i in the left leg—the resulb of the accident—there was no, abnormality - 


E observable i in the lower extremities. No sensory change was present with the | 


M 


exception of an indefinite: 
‘absent; plantar stimulation gave a sluggish flexor response ; other reflexes were 


esia over the legs. The ankle-jerks were 


normal. His attitude i in walking was one of flexion; he did not „Swing his. 


E “arms, and progression Was: slow. Slight Rombergism was present. 2 
E There was & delay in the healing -of the wound, following wiring of the^ 


patella ; the blood- Wassermann was, therefore; examined at Guy's Hospital and 


found to be strongly positive.: , The patient WAS EE bo’ undergo further 


S investigation. t5 b 
| No. 7.—- C. PI (née D.), -female, aged 45: oin ir 1884. Her symptoms 
2n "appeared nine years, previously. . and consisted in unsteadiness . in 


~ 


. walking ; ; at the same 4ime'her legs felt heavy and weak. "Her symptoms x 
` grew worse, and two years ago she ‘first’ noticed some difficulty in talking ; 


weakness of the hands appeared twelve months ago, and for gix. months thete 


had been dysmsthesin i in. the arms and legs. For two years she had numerous 


' attacks of mistiness óf vision, and for a, year there had been transient diplopia. 
-Micturition had. been. precipitate with occasional incontinence since 9 


' confinement two years ago. ‘The previous health was uneventful. i 
She was admitted to the National Hospital, Queen Square, in September, ` 


: nourished | patient with ‘nothing abnormal in her facial appearance: Her 


[d 


psychical state -was marked by a definite euphoria , there was no intellectual 
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di KE ‘under the ‘care.of Dr. Grainger : Stewart. Ex&mination revealed `a well- v 


defect; The speech was indistinct, deliberate and hesitant. "The pupils were ~- 


normal; there was a defect in upward deviation of the eyes and a fine rapid 


T nystagmus appeared when she. looked in a lateral -direction. ` _ The ` cranial 


nerves were otherwise’ normál. The optic disos were natural. A: definite 


' 1 This patient together with Ke '4 were iosa before din Meeting ‘of Së Neurclogical 
Seotion of the Royal Sooiety of Medicine (8) held on November 8, 1928. 
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intention tremor was odd by i Tm and GE knee tests Motor 
power was good’; tone was somewhat increased in proximal parts of the legs, 
while the distal portions were distinctly hypotonic. The tendon-jerks were 
everywhere brisk ; abdominal responses were not obtainable: plantar stimula- 
tion gave very slight responses of the extensor variety. There was a diminution 
to pin-prick, heat and cold over the trunk and extremities, especially on the 
left side. . Vibratory and postural'sengibility were diminished in both legs. The 
gait was ataxic, and there was well-marked Hombergism. Both feet were in 
an attitude of pes cavus; there was no scoliosis. 

No. 8.—T.-D., male, born 1886. He was quite well until two yéars ago, 
' when he noted a gradual onset of weakness and unsteadiness of both legs 
For eighteen months he had complained of some difficulty in speaking and 
transient diplopia to the left, his previous health had been good. Slight 
. slurring. speech was noted on examination; the facies was normal. The optic 

discs were definitely pale and nystagmus was present on upward and lateral 
deviation. Upward movement was defective, especially in the right eve. 
Lateral deviation was also. poor, and he had diplopia on looking to the right 
and left. Pupils and fields.of vision were normal. There was no abnormality 
‘in the functions of the other cranial nerves. The power of the arms was good ; 
the tone was normal, and there was no inco-ordination. Apart from some 
slight weakness in the dorsiflexors of the feet the lower extremities were 
normal. The tendon-jerks were normal and the abdominal reflexes were 
present Plantar stimulation gave a slight flexor response on the right side 
‘and no response on the left There was hypsesthesia over the dorsum of the 
left foot; vibration sense was,diminished in both legs, and to a less extent in 
the arms; postural sensibility was impaired in the proximal joints of the 
‘ upper extremities and in the left leg; otherwise sensation was normal He 
` walked on a broad base, sw ayıng slightly from side to side; Rombergism was 
well-marked. 7 

No. 9.—J. D, male, born 1888. This member has at no time complained 
of any symptoms referable to his nervous system, and complete neurological 
examination failed to reveal any abnormality whatever. 

No. 10.—R. D., male, born 1890. This member died at the age of 12 months 
from convulsions. 

No. 11.—J. D, female, born 1894. This individual lives in Canada; she 
has written fo say that she 1s perféctly well and has recently been examined 
medically, and no abnormality found. 

. No. 12.—M D. female, born 1896. She died e the age of a few months 
from convulsions associated with teething. 

No 18.—H. D., male, born 1898. For the past two years he has noticed 
a slight unsteadiness in walking, especially at night-time, but he has never 
fallen. There are no paresthesia and no unsteadiness of the arms. When 
examined in November, 1928, we found a small irregular crescent of pallor just 
beyond the temporal margin of the disc; the cranial nerves were normal 
' Apart from very slight weakness of tne left leg the extremities were normal 
BRaIN—VOL, LU. 14 
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in every respect. , There were no changes in the reflexes, but it was noticed that 
the plantar responses were fseble. Rombergism was present in a slight but 
definite degree. The speech was slightly hesitant. his brother had noticed 
that recently he had a tendency to stutter, and also that no was less steady on 
his feet. 

The children of H. D. (No. 2) may be DEE at this stage. There were 


. fivein all, compriging three females and two males. 


No. 14.—4. D. (née D.), female, born 1882 (circa). This member died at : 
the age of 40 from influenzal pneumonia. Her sister tells us that she was 
walking up to the day prior to her death, but that for one year previously she 
had experienced difficulty in walking, and frequently fell. As far as she knew, 
there was no abnormality-of the vision or speech. | 

No. 15.—E. C. (née DI. female, born 1884. This woman died | from 

pulmonary tuberculosis at the age of 30. So far as we can trace there was 
no indication that she was not in Leen health apart from symptoms referable 
to the chest. ` 
. No. 16.—H. D.,.male, born 1888. This man served in the Indian Army for 
eight’ or nine years prior to she War. He was discharged about 1915 because 
of unsteadiness in the legs, diffculty in speech and tremulousness. He was 
admitted to a military hospital and discharged thence as incurable. His sister, 
who gave us this information, has not seen him for six years, but says that at 
that time he was practically helpless. We have been unable to get in touch 
with this patient but as far as we know he is still alive. 

No. 17.'—R. D., female, born 1889. At the age of 21 her walking became 
unsteady and she noticed a tendency to fall forwards. Her legs dragged and 
after going a few yards they became very stiff. A year later she began to suffer 
froin diplopia and blurred vision: At the same time she first noticed a . 
difficulty in swallowing and her voice became hoarse and her speech jerky so 
that people could no longer understand her. Micturition became precipitant 
and occasionally there was incontinence. Dysæsthesiæ were complained of in ' 
. the arms and legs; she alsc complained of vertigo. dyspnasa and a stridulent 
„cough. Her previous health had been-excellent. This woman was admitted 
to the National Hospital, Queen Square, under the :care of Dr. James Collier, 
up May, 1918. The notes describe her as a healthy looking girl of gege 
intelligence but distinctly euphoric. Speech was extremely slow and dysarthric. 
Slowness of cerebration and inattention somewhat restricted the examination. 
The fields of vision seemed to be peripherally restricted. Optic discs were pale ^ 
especially on the left-side. Diplopia occurred on lateral and upward deviation, 
and there was some weakness of both external reoti muscles. An irregular, 
' horizontal nystagmus was present on lateral movement of the eyes. The pupils 
were normal. Slight weakness of the right face with perioral tremor was’ 
evident. Palatal elevation was oblique, and the tongue was protruded slightly 
to the right. There was a.fine tremor of the out- stretched hands and all 


1 This patient was demonstrated before the  Olinical Meeting of the International 
Congress of Medicine, 1918. 
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. movements were a, little deena y; this was IR seen in a clumsiness of 


fine finger movements. ` There was no intention tremor and the tone and 
power were normal. Dorsiflexion at the ankle joints was distinctly weak 


' and ‘there was slight feebleness at all joints in the legs. “The tone was 


- 
P ^ 
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definitely increased in the lower extremities and ,co-ordination tests were: 
awkwardly carried out, although there was no ataxia or intention tremor. 
There was no tremor at rest but a good: deal of irregular tremor was exhibited: 
on testing the motor power of the limbs. The retarded cerebration consider- 
‘ably-restricted the examination of the sensory system, but there appeared to 
be definite diminutidn to-all forms of sensation, in’ the legs and lower part of 
the trunk.’ All the tendon-jerk& were brisk and Ehe plantar responses were 
extensor. ` The abdominal reflexes were present., The gait was very unstoddy 


" Romberg’s sign was not present. 


After her discharge from the. National Hospital the patient was admitted 


. to an infirmary wheró she died et the age of 28, i.e., seven years after the onset: 
" "of symptoms.. No details of the autopsy are BER A7 


No. 18.—M. N. (née D.), female, born 1890. This member was seen bs us 


.in November, 1928. She made no complaint.of any neurological symptoms 


and complete examination showed no abnormality whatever. f 
: Lastly the children of Mrs. ©. P. remain for investigation. We have 
details of seven, namely three females and four. males.. 

. No. 19.—H. P., male, born 1873. Symptoms ‘commenced at the age of 48, 
i.a., twelve years previously, with‘sa gradual onset of weakness in the legs and 
difioulty 3 in walking. He gradually became more incapacitated and attended 
the out-patient department of King’s ‘College Hospital, where he was seen by 
Dr. Kinnier Wilson, from 1924 to 1926. In 1997 he had an attack in which ` 


., he suddenly became unconscious, his eyes were staring ; he frothed at the 


mouth, the head was thrown back and the arms and legs were rigidly extended. 
He was incontinent of urine and feeces but’ there was no convulsion. After 


` about bal? an hour he recovered consciousness but the attack was followed by 


an increase in *the weakness and a considerable losg of sensation in the legs. 
The thermal loss was so marked that he sustained extensive burns as the result 


. ol sitting too close to the fire. Examination in the November, 1928, revealed a 


‘pale- faced, well-nourished man closely resembling his cousin, W. J. D. (No. Ai 
in his staring and vacant appearance. There’ was marked over-action of -the 
facial ‘muscles and his speech ‘was explosive, jerky and very difficult to under- : 


stand. ,He was emotionally unstable and had some difficulty in controlling 


. his laughter. The discs were normal.” The pupils were small and reacted to’ 
‘light, ‘but no convergence or reaction on accommodation was obtained. The 
ocular movements into the’ outer canthi were deficient and accompanied by 
nystagmoid jerkings.; No upward movement of the eyes was possible. Well- 
marked bilateral hd retraction with exopbthalmos was observed., No strabismus 


> or diplopia Were present. ‘The other éranial nerves were normal. Power was 


"diminished i in the arms, especially proximally : tone was normal. The left arm 
"Was somewhat | inco- -ordinate but there" Was nO Intention tremor. Strength in 
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' the lower extremities was fair; (the right leg was vanos (han the left, the 
result of an old injury). There was no gross impairment of one or of co- 
ordination. Some diminution of sensibility was evident in the legs, especially 
on the right side. Vibratory sense was absent at the malleoli. The knee and 
and ankle jerks were absent and there were bilateral Babinski responses. A 
peculiar feature lay in the fact that despite the -epparent ‘integrity of .tone, 
. power and co-ordination in the legs, this Deere case No. 4—could not 
walk without assistance. E 
' No. 20.—R. B. (née P ) born 1875. . This EN was well until the age of ` 
37, when she developed diplopia, which lasted fft en months. At the same, . 
time she complained of unsteadiness of the legs, tremor of the hands and 
precipitancy with, occasional incontinence of urine. The following year she . 
` became subject to Suis dads attacks and six months later the left eye turned 
in. When examined by Dr. Collier in 1913 the following physical signs were ' 
found; nystagmus on lateral ocular deviation, slight weakness ‘of the left 
sixth and seventh nerves; slight hemiparesis; pallor of the right dise. There 
‘was some intention tremor of the arms; the legs were spastic and somewhat 
weak; tendon-jrks brisk; abdominal responses absent; bilateral extensor 
. reflexes. Postural sensibility was defective in the legs: gait was spasto-ataxic, ` 

At the age of 45, she was admitted to King ş College Hospital under the care of 


: , Sir David Ferrier. At that time her gait was much worse, the physical signs . 


were the same as in 1913.with the exception that the ankle jerks were now 
absent. The diagnosis of cerebello- -pontine tumour was made; the Wasser- 
. mann reaction was negative in the blood. She was re-admitted the following 
year under the care of Dr. Aldren Turner because of difficulty in micturition. 
Tt was now noted that the articulation was not clear; there was some diffi- 
culty in swallowing and tae tongue was tremulous. Examination of the 
cerebrospinal fluid gave normal results. The diagnosis was now changed to 
disseminated sclerosis. The same diagnosis was made at the Middlesex 
Hospital, where she was an in-patient in 1926, ie., at the age of 51. When 
we examined her in 1928, her chief complaint was an inability to walk. 
There was no obvious psyohieal defect. Speech was extremely dysarthric. 
There 'was' no diplopia but vision. was misty in the left eye. There 
was a gross internal strab:smus of the left eye and she. had a habit of 
screwing up the left eyelid. The right eyelid showed at one time ptosis, 
at another lid retraction ; there was a complete paralysis of the left - 
abducens: with weakness o2 the right; upward deviation of the eyes was ' 
impossible; there was no nystagmus. The left optic disc was pale, especially 
on the temporal side; the pupils reacted normally to light but less well on ` 
accommodation. Movement of the nght face was better than of the left, and 
clonic twitchings were ohservable around the mouth. The fingers of the out- 
stretched arms were in an attitude of over-extension and displayed pseudo- 
" athetotic movements. Motor power was fair; co-ordination was poor 
especially on the right side-but there-was no intention tremor., Both legs were: 
weak, especially the right. Tone was increased proximally, but diminished 
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distally. The Halt ee was en than the left ; the ankle-jerks were 
absent arid there were no plantar responses. She was unable to stand without 
support. Some degree of scoliosis was observable. 

No. 21.—T. P., male, born 1876. No details are known about this man 
except that'he served in the Canadian Forces during the War. He died as 
the result of pneumonia and chronie alcoholism about 1918. 

No. 22.—W. P., male, born 1878. When interviewed in 1929 it appeared 
that he was ae from no neurological symptoms. He did not agree with 
the investigation and refused to be examined. 

No. 23.—S. P., female, born 1880. As far as we know this person is 
living and unaffected, but we have not had the opportunity of examining her. 

No. 24.—D. G. (née (D. P.), female, born 1882. This woman 1s living in 
Ireland and we have been unable to interview her. Her relations believe her 
to be alive and well. 

No. 25 —OC. S. P., male, born 1884. This man was quite well until the age 
of 83 when, while serving in France in 1916, he sustained a severe injury to the 
left knee. Sincé that time his legs have become increasingly weak ; he found 
difheulty in getting about and could not resume work after demobilization. 


For the past two years he has complained of shooting pains in the left leg. 


In 1920 he'attended thè out-patient: department at the West End Hospital 


_ (Dx. Worster-Drought), where he was treated for tabo-paresis. At that time 


the pupils were unequal; they reacted on accommodation but not to light. 
Ankle-jerks were absent and the plantar responses were flexor. The Wassermann 
reaction was strongly positive in the.blood. The cerebrospinal fluid contained 
49"7 cells per c.mm. (small lymphocytes with an occasional endothelial cell); 
albumen 0°03 per cent. , globulin increased ; Wassermann positive He remained 
under observation for two years and then ceased to attend the hospital. 
Examination in December 1928, revealed a middle-aged man with a strong 
facial resemblance to other members of the family, particularly to Case No. 7. 


‘The expression was rather blank and ‘staring and there was bilateral ld 


retraction. His speech was a little unsteady, lalling and childish, he spoke 
explosively with forced expiration. There was soine degree of euphoria but 


. no marked mental change. "Thé pupils were unequul and Argyll-Robertson in 
‘reaction , heterochromia-iridum was apparent. Eye movements were full 


except for a slight defect in lateral deviation. A fina tremor was noticeable in 
the face and tongue. Tone and strength were normal in the arms; co-ordina- 
tion tests were jerkily performed and there’ was a fine intention tremor on the 
right side. Motor power was diminished in the legs, which were hypotonic. 
The feet were in an attitude of pes cavus with hyperextension of the great 
toes. There was marked dysmetria in performing the beel-knee tests. Areas 
of hypalgesia were demonstrable across the middle third of the face, the post- 


axial borders of the forearms, the chest and the.legs. Vibratory sense was 


absent at the ankles and postural sensibility was defective in the fingers and 
toes. T e arm- -jerks were brisk, while the knee- and ankle-jerks were absent. 
Abdominal responses were obtainable; both plantar reflexes were extensor in 


type. He walked on a broad base with marked ataxia. 
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In Generation C there are forty-three members, seven of whom we have 
had the opportunity of examining. Nystagmus on lateral deviation was 
observed in three of these individuals, namely, the son of Mrs. C. P. (No. 7) 
aged 16, and the son and daughter of W. J. D. (No. 4) aged 18 and 13 respec- 
tively. The two male members who showed nystagmus had hypermetropic 
astigmatism. The eldest daughter of W. D., aged 20, had a sluggish ankle- 
jerk on the right side Complete neurological examination with especial 
reference to the relative features revealed no abnormalities other than those 
mentioned. 


There are two children in Generation D, oneof whom was examined. This 


@ = Affected menbers 
Numbers !,2,etc refer to cases in the text, 
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child; the grand-daughter of O. P. (No. 7) showed slight defect in the upward’ 
-deviation of the eyes; otherwise no abnormality was detected. 


CLINICAL MANIFESTATIONS. - 


In reviewing the clinical manifestations of the affected members of ' 
this family many points in the symptomatology demand more detailed 
. consideration. . 

` Age of onset.—The age of onset of ten of the thirteen affected 
members lay between 36 and 45; in the case of the other three the 
first symptoms appeared earlier, namely at 33, 27 and 21 respectively. 

Sez.—The affected members included four females and nine males. . 

Course of the disease.—In every case in which we have details of 
the march of the disease the first symptom was found to consist in 
weakness and unsteadiness of thelegs. This symptom was accompanied 
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E  —moré tiequéntty follówed—by. difficulty i in speech, visual disturbances, 
: dysrosthesise of the arms and legs, and bladder disorders. In two cases . 
"`. dysphagia was a troublesome complaint Dain in the legs or back was 
Hn ps in three cases. ` 2i ^ 
‘ AD study of the symptomatology | of the patients reveals a seas 
. ' similarity ` in the nature of complaints -and in the. order of their 
e appearances. i TE oe vë 
The disease advances on. the Whole steadily ; in no case could we 
discover any degree of improvement which we could consider a remis- 
sion. | In three- instancés & Sevére injury—necessitating confinement to 
J> bed—either ‘immediately. antedated or else aggravated the symptoms. 
-' The patient (R. BJ. had numerous ‘attacks - of vertigo throughout her 
. illness, each one “Of. "which Was, followed br an exacerbation in the 
symptoms. Another (H. P) gave: a history: of an apoplectiform ` 
seizure ‘which wai SE by à marked deterioration in his physical 
‘condition: ` -. 2°. AZ | Ds, 

_-The duration of the e in the fatal’ cases was five years in two 
instances, and seven and ten in two others; in a fifth, death occurred 
“from intercurrent. disease at the end of one-year. Of those that are 

p still living, symptonis have been, in. existence in one case up to the 

. extent. of sixteen years, and in four other cases up to ten years or more 

. There appears to be no obvious association between the age of id 

 &nd the-duration or severity-of the symptoms. o : | 
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SE "i SYMPTOMATOLOGY. 


E E ` Psyohical state: The ‘characteristic ` psychical pict comprises 
definite’ alterations in the emotional sphere. These take the form of & 
marked euphoria ; there ‘seems’ to be some definite instability in the 
prevailing mood and periods of depression and irritability were noted. 
A marked facility in emotional expression | was very obvious, amounting 

a at. fimes' to définite pathólogical laughter." In one case only (No. 6) 

-> wg the, prevailing mood one ‘of’ depression; this patient had recently 
. lost: his wife. . Intellectual deterioration was not a feature of these cases 

z -and in one case alone was the cerebration remarked upon as being 

i “abnormally ; retarded, ' ` e T ue me 

a Ocular signs. —Altertions i in the domain ‘of the n apparatus are’ 

US - important? In niné cases definite. information 18 available as to the: 

a . discs; pupils ànd eye mover ents.‘ a a 

‘In four cases there were definite signs of EES atrophy, characterized 
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by: a a of the temporal halves’ of ihe optic discs. d Visual acuity was ` 


. normal in those cases tested. - > xd 
Pupillary reactions were normal in. all except ihreó; of these one 
had definite Argyll-Robertson pupils: -with anisqcoria (this patient had & 
. positive; Wassermann reaction jin the blood); in the other cases the 
pupils reacted to’ light but not on- accommodation. In these two patients 

no convergence was obtained. ' s 

. A marked feature in seven out of des nine cases examined was a 
defect or absence of upward movement of the eyes. Associated with 
this in six cases was a defect of lateral deviation, but ‘the paralysis of 


upward movement was a much more striking feature. Diplopia was 


complained of by each of these seven patients. Strabismus was noted 


in one patient only (No. 20), in whom a complete paralysis of the ` 
abducens was present on one side.  Nystagmus was present in eight of . 


the nine cases. 


A constant degree of lid retraction, was noticeable in: three of the . 


patiente ; in two others the amount of retraction varied and at times 
` there was some degree of ptosis. | | 

Pyramidal signs —Evidences of pyramidal disease were present in 
the majority of cases; thus in-five out of the thirteen cases, some 


defect of motor power was noted in the arms; in nine patients weak- . 


ness of the legs was observed. In four instances & definite degree of 
hypertonus was demonstrable in the legs. The distribution of this 
rigidity was peculiat in that the tone seemed to be increased in the 
. proximal segments only, whilst the distal portion of the limb w as hypo- 


tonic: A history of involuntary flexion apace Was given by three’: 


patients in our series. , 
‘Information as to the state of the reflexes is available in eight 
cases ;«the arm-jerks are reported as being brisk in four, normal in two; 


and absent or diminished in the other two. Interesting alterations ' 


occurred i in the tendon- jerks of the legs: Absence of both knee and 
ankle jerks-was found in two cases ; in one of these, inactive, pupils and 
a positive Wassermann reaction betrayed a co-existent tabes. In two 
‘other cases the knee- jerks were brisk while the ankle- jerks were absent ; 

in the other two cases both knee and ankle j jerks were brisk. Abéence 
of the abdominal responses was found in’ only two patients; in six cases 
they were present, associated in three cases with bilateral Babinski 


| responses. The plantar responses were of the extensor variety in five 


cases; in two patients no response could be obtained.’ Another patient 
gave a flexor response on'one side and none on ihe other. One patient 
only showed a bilateral flexor reflex.. 
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Cerebellar signs—A cerebellar type of inco-ordination was noted in 


several of our patients; thus in three cases there was an intention 


tremor in the-arms, whilst dyssynergia and hypermetria were noted in 
the upper extremities in three other cases; in five patients co-ordina- 
tion was found to be normal. Inco-ordination of the legs was present 


. In tfhree' cases m one of which there was intention tremor. 


` 


' Speech defect was noted in no less than twelve cases; as will be 
discussed later, the nature of this defect is complicated. In many of 
the cases a definite cerebellar component was betrayed by a scanning or 
staccato element, and was combined with some degree of nasal intona- 
tion. Nystagmus has already been referred to as occurring in eight out 
of nine cases; in each instance the movement was evoked by lateral 


' deviation of the eyes. The nystagmus was rhythmic, horizontal in 


direction and well sustained. 

Eztra-pyramidal signs.—A striking feature of many of our patients 
was found in a peculiar facial appearance. In a number of cases there 
was & definite blankness or fixity of expression, amounting at times to 
a true Parkinsonian mask. Some degree of facial immobility was noted 
in six out of nine of our patients. . Other features recalhng Parkinsonism 
were the striking poverty of movement in many of our patients, which : 


. was often coupled with an attitude of flexion and s distinct slowness of 


‘movement. Tremor was a conspicuous feature in several cases ; in seven, 
facial tremor, varying from abrupt shock-like twitchings to a constant 
and rhythmic flickering of the muscles around the mouth was seen. 
In many there was a striking resemblance to the typical facial tremor 
of Parkinsonism. Tremor of the tongue was present in three. In five 
cases tremor occurred in the hands; in two of these it was very fine and 
rapid and only appeared when the arms were .outstretched, but in one 
or two of the others (particdlarly Case'1) the tremor was slower and 
coarser’ and was visible when the hands were at rest, and bore an 
obvious resemblance to the pill-rolling tremor of paralysis ‘agitans. 
A typical Parkinsonian tremor wag visible in the legs in two cases. 

Associated with the cerebellar component of the dysarthria, features 
of an extra-pyramidal type were often noticeable. The monotonous and 

‘dysarthric ‘characters recalled those seen in Parkinsonian states. 

Sensory disturbances. —Diminution to light touch and pin-prick was 
noted in eight cases; as a rule this amounted to an impairment only 
and it was most marked in the legs. Occasionally it was also found 
over the lower part of the trunk. Although usually symmetrical in 


, appearance, in one instance sensory impairment affected one side only. 


` 
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Defects in postural and vibratory sensibility were less common, being 
present in six cases only. In two instances these forms of sensation 
were intact, although there were widespread areas of hypesthesia. It 
- must be remembered that Case 5, included in the above, showed signs of 
a co-existent tabes. Rombergism was present in six cases— that is to 
say in every one who could stand unaided. 

Gait. Defects of gait occurred in every case, varying from a slight 
unsteadiness or stiffness of the legs to the mast extreme degree of 
spastic-ataxia. In the final stages the patient was quite unable to stand. 
Defects of a pyramidal, extra-pyramidal, sensory and cerebellar order 
are demonstrable in the disturbance of gait. | 

Speech.—ln every patient some disorder of speech was noted; in the 
early stages the defect may be so slight as to escape casual detection, 
while when the disease is well established a dysarthria may render the 
patient. almost unintelligible. Typically, the speech is.lalling, mono- 
tonous and stacatto; articulation is obviously defective; the accompany- 
ing respiratory movements may be inco-ordinate, imparting an explosive 
quality to the speech. The rate of talking, which is possibly somewhat 
accelerated in the early stages, later becomes distinctly slow. 

Spluncters.—Some disturbance of sphincter control was exhibited by 
six of the nine patients of whom we have a more detailed account. “The 
most common abnormality was frequency and precipitancy of micturi- 
tion leading to occasional incontinence. In one case only was the 
complaint that of hesitancy. ` Í 

Bony deformities.—It is striking that in only two cases have we 
any note as to the existence of pes cavus, in view of the frequency 
of this symptom in other heredo-familial ataxies. Similarly spinal 
curvature of lordotic nature was noted in two cases alone. 

It is obvious from this consideration of the clinical manifestations 
that certain features were present in most of the affected members. 
The common features are :— | 

(1) Age of onset of symptoms at 35-45. 

(2) Similarity in the nature &nd order of appearance of the 
symptoms. ^ 

(8) Absence of remissions in the course of the diede. 

(4) Euphoria and emotional instability. 

(5) Ocular pareses, nystagmus and (at times) optic atrophy. ' 

(6) Evidence of pyramidal disease. 

(7) Widespread sensory disturbance. 

(8) Certain extrapyramidal manifestations. 
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The question arises at this stage as to which category of ‘familial 
diseases this family belongs. At least two members were régarded at 
one period a8 suffering from disseminated ‘sclerosis and it was not until 

. a fuller investigation of, the family was made that this diagnosis was 

doubted. Nevertheless the possibility presented itself that this syndrome 

was one of familial disseminated sclerosis, and indeed one case was 

' discharged after several months’ observation at the National Hospital as 

“ jndistinguishable . from disseminated: “sclerosis.” ^ Examination ` of 

` individual -members : with ‘spastic paraplegia, cerebellar ‘and sensory’ 

changes, optic atrophy, and a. peculiar temperamental state with 

DE euphoria, at, first strongly supports. this contention. Further investiga- 

tion reveals many points which are incompatible with this diagnosis, as 

- for example, the absence of exacerbations and remissions, the lack of 

‘history of retrobulbar neuritis, the ‘presence’ of well-marked ocplar 

palsies and the absence of ankle-jerks. Further, Parkinsonian signs were 

^ jn some cases SO striking asto dominate the picture ; thus Case 1 left the 

.- National Hospital where he had been treated for four months by Sir 

E. . William Gowers,' with the tentative diagnosis of paralysis agitans. A 

gurvey of this family shows at one end of the scale cases which are almost 

indistinguishable from Parkinson's: disease, and at the other cases 

‘simulating disseminated sclerdbis ; while’ other members of the family 

| show ‘various combinations of the features belonging to these two 
^ disegseg. > | S es m 

3 "The large number of individuals affected i in this family i ig SE 

and contrasts atrongly with the reported instances of familial dis- 

seminated sclerosis where two, or ab the most three members are 

. afflicted. LS m " 

There are a number of recotded cases T disseminated aclerosis" 

- occurring in’ families and every neurologist has probably met with three 

-^ or four such instances. Certain of the recorded examples. will not bear 

. ` scrutiny and in the light of further knowledge have proved to belong to 

 *Bome other clinical category ; thus, the cases of Pelizeus and Merzbacher 

: almost: certainly belong to the’ group of Schilder's disease; Pesker’s 

- cases "were obviously not: examples of disseminated sclerosis. Despite 

x: the comparative ‘frequency of clinical evidences of genuine cases of 

E Generates sclerosis, the lack of" pathological verification is 
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striking. In fact, this has been recorded ın two instances only, namely, 
those of Eichhorst and of Leuch, and in both doubt has ‘been cast on 
the anatomical diagnoses by Müller. 

Peculiar importance can be attached to this present family, for had 


two members only come under observation no hesitation would have: 


arisen in regarding them as cases of familial disseminated sclerosis. It 
is possible that with more intimate knowledge of the pedigree other of 
the récorded instances will prove to: belong to other varieties of familial 
disease. 

In view of the manifestations referable to the basal ganglia in our 
cases, differentiation has to be made from the familial extrapyramidal 
disorders. The diagnosis of progressive lenticular degeneration hardly 
enters into the problem, but the relationship with '' pseudo-sclerosis " 
will require discussion. Although very rarely diagnosed in this country, 
the title pseudo-sclerosis is often applied on the Continent to familial 
diseases in which extrapyramidal motor disturbances are prominent. 
The earlier cases of Westphal, Strimpell and others bore but little 
resemblance one to another, and probably represented a heterogeneous 
collection of obscure syndromes, but nevertheless the term pseudo- 
sclerosis has since 1912 been more restricted and is now made to apply 
more narrowly to a well-defined clinical picture. The relationship of 
this disease to progressive lenticular degeneration and the existence of 
transitional types meed not be discussed here. It 1s clear, however, 
that at one end of the scale of hepato-lenticular disorders is a distinct 
symptom-complex to which the label pseudo-sclerosis 1s applicable. 
Such cases are characterized by an onset in adult ]:fe (thirty to forty-five), 
a slowly progressive course in which muscular rigidity, mask-like 
features, slight speech defect, dysphagia, mental and emotional changes 
are conspicuous. A Kayser-Fleischer zone of corneal piginentation has 
been observed in a number of instances. 

Our cases recall those of pseudo-sclerosis in exemplifying a familial 
affection of the motor system with numerous extra-pyramidal features ; 
the fact that our cases occur in at least two generations does not exclude 
the diagnosis of pseudo-sclerosis. Nor does the presence of pyramidal 
signs which have been noted by several observers ‚Hall [11] and others). 
While nystagmus has been seen in one case of pseudo-sclerosis 
(Fleischer [10]) and strabismus has also been noted once, in the great 
majority of instances of this condition there 1s no defect of the ocular 
movements. Optic atrophy, of course, forms no part of the clinical 
picture of pseudo-sclerosis. These points, together with the presence 
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of sensory and cerebellar signs, argue strongly against the conception of 
our cases as examples of pseudo-sclerosis. 

In view of the fact that at least three members of this family had a 
positive Wassermann reaction in the blood (Nos. 5, 6, and 25), it is 
necessary to consider heredo-familial neuro-syphilis as a diagnostic 
possibility. The demonstration of physical signs suggestive of tabes in 
‘two instances (Nos. 5 and 25) may be mentioned. It must be admitted, 
however; that the clinical appearances of this particular affection are 
quite unlike any of the usual manifestations of congenital syphilis of 
| the nervous system. This point, quite apart from the lack of serological 

evidence in many cases, justifies the conclusion that the occurrence of 
syphilis is merely incidental and plays no essential part in pathogenesis. 
, Among the familial disorders confined to the cerebellum, Holmes’ 
family [13] is the one which approximates most closely to our cases. 
Three brothers and a sister were affected with a slowly progressive 1nco- 
ordination, ‘commencing in the‘legs, spreading to the arms and lastly 
involving the speech mechanism and the facial muscles. The age of 
onset was between 35 and 38. Examination revealed. cerebellar inco- 
ordination of arms and legs, nystagmoid jerkings of the eyes, dysarthria 
and tremor of the head and extremities. There was no disorder of 
sensation and sphincter control was normal. The knee-jerks were brisk 
and there was no clonus. Optic atrophy did not occur. Our cases are 
‘distinguishable by the presence of ocular defects, as well aa sensory and | 
pyramidal signs. Lastly, Holmes patients were all undersized 
individuals with infantile genitalia and very scanty hirsuties. 

The possible relationship of this family to the better-known examples 
of the familial ataxies may be considered. Because of the late age of 
onset and the course of fhe affection, our cases are unlike, the usual 
picture of Friedreich’s ataxia, but the question of the relationship to the 
- heredo-cerebellar ataxia of Marie and Londe requires investigation. 

More recently it has become customary to take a broad conception 
of Marie’s ataxia, and by expanding the symptomatological confines of 
the disease to make room for various atypical and rarer cases of heredo- 
familial ataxia. The chaotic state of our knowledge of the familial 
cerebellar disorders is due in large part to the absence of morbid ana- 
tomical data in the great majority of reported instances. Two possible 
points of view may be taken, therefore, with regard to the family diseases ; 
disregarding the pathological aspect of the problem, which is sadly 
| incomplete, we may regard them all as examples of a very elastic noso- 

. logical group, namely, Marie's ataxia ; on the other hand, in view of the 
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possibly distinct pathological basis to each form, we may restrict the 
' term Marie’s ataxia to those cases which conform strictly to the clinical ` 
description given by Marie [18] The, numerous anomalous’ forms 
which belong to no definite clinical group and in which the pathology 
is unknown or not characteristic are then regarded as distinct self- 
contained entities, which may or may not Justify their title as clinico- 
pathological entities in the light of future knowledge. 

The insecurity of the claims of Marie’s disease as a distinct noso- 
logical entity with o characteristic pathological picture, has been 
emphasized by Holmes. By pointing out the lack of evidence of cere- 
bellar disease 10 cases which were relegated by Marie himself into the 
group of '"hérédo-ataxie cérébelleuse," Holmes [12] has thrown doubt ` 
not only on the anatomical basis of the syndrome, but also on its claim 
' to uniformity of clinical features. -“ We are consequently driven to the | 
^ conclusion,” he writes, “that no form of disease exists to which the 
term “hereditary cerebellar ataxy’ can be aptly applied. This title 
has been a convenient pigeon-hole in which to group together cases of 
obscure nature with some symptoms in common, and it may have been 
of some service in drawing attention to such cases until it was possible 
to classify them accurately; but neither clinical nor pathological 
experience — its retention as the descriptive title of a form of ` 
disease." 

If we take a narrow conception of Marie’s ataxia as an entity 
characterized by combined pyramido-cerebellar signs appearing in 
adolescence and often accompanied by optic atrophy, points of distinc- 
tion from our family will be found. . Thus our cases show in many 
instances signs of sensory and extrapyramidal: motor disturbance which 
. form no part of the semiology of Marie’s ataxic. Again, the later.age 
of onset and the frequent absence of the ankle- jerk are points of 
differentiation. 

‘If, however, the broader conception of Marie’s .ataxia be adopted, 
then it will be necessary to compare this present family with the cases - 
recorded by Neff, Sanger Brown, Klippel and Durante, Dobrochotow, 
by Ballet and Rose and by Batten and others. 

" In some respects these cases resemble the family reported by Sanger 
Brown [4]. The age of onset, the ocular palsies, the absence of 
scoliosis, the presence of optic atrophy, the large number of members - 
‘affected are points of similarity in the two families. On the other 
hand, there was no nystagmus, no sensory loss, little or no evidence of 
involvement of the pyramidal tracts and no extrapyramidal signs in 
Sanger Brown’s cases. 
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The. family described by Klippel and Durante [14] (subsequently 
expanded by Londe [16] and Vincelet | 25]) deserves special attention. 
Although included by Marie when he made his original category of 
hereditary cerebellar ataxia, there are certain clinical features foreign 
to the usually accepted conception of Marie’s disease, and the cerebellum 
was healthy. The Klippel-Durante family comprised three members 
who were personally examined; two members of the previous genera- 
tion were said also to have been similarly affected. The onset occurred 
between the ages of 25 and 35. The outstanding clinical features were 
immobility of the face, dysarthria, nystagmoid jerkings of the eyes, 
fibrillation of the limbs and face and frequent intermittent muscle 
cramps. There was a generalized rigidity and slowness of movement, 
with some impairment of motor power; true ataxia was not present. 
Impaired sensibility to painful and thermal stimuli was present over the 
legs and feet. The knee-jerks were exaggerated, but in one case they 
were subsequently lost. The plantar responses were extensor in type 
in the only ease in which this point was noted. 

Neff's family [20] is striking in that thirteen members belonging to 
four generations were affected. The symptoms consisted in weakness 
and unsteadiness of legs, later affecting the arms; later still the speech 
became disordered and dimness of vision aud diplopia appeared. Inco- 
ordination of legs and arms, were revealed on examination; tremor of 
face, tongue and body were visible and were increased on volitional 
activity. The speech was tremulous, explosive and dysarthric; indefinite 
sensory impairment was present below the knees; the tendon-jerks 
were exaggerated, but the superficial reflexes were normal.. A slight 
degree of optic atrophy was described, but there was no defect in the 
pupils or in ocular movements. Four of the thirteen patients became 
demented. Neffs cases differed from ours in the later age of onset of 
symptoms; eleven of Neffs patients were affected between the ages 
of 50 and 65, and in two others the age of onset was 72 and 68 
respectively. ) 

Miura’s cases [19] are worthy of note in that immobility of the 
face recalls the cases in our family. "Two brothers were affected, though 
probably the mother and two maternal.cousins were also similarly 
afflicted. Symptoms commenced at 25 in one and 38 in the other. 
The chief clinical manifestations were reeling gait, dysarthric explosive 
speech, nystagmus (in one case) and dimness of vision. The limbs were 
tremulous, ataxic and poor in strength. No sensory or reflex changes 
were noted. Neither were there any abnormalities in the range of eye 
movement, which were present in our cases. 
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In 1900, Cestan and Guillain [5] reported two tamilies exhibiting 
unusual signs; thé second family bore some resemblance to the cases in l 
our series. “Famille B” comprised ten siblings, two of whom were 
epileptics. Two others had signs of a neuro- muscular disorder dating , 
from childhood. In the case of the elder, a defect in gait had been 


. + noted since the age of 5; at 22 the speech became affected. At this 


‘time she was taken to Charcot who diagnosed disseminated sclerosis. 

When examined at the age of 31 she was found to have spastic legs 
, with signs of pyramidal affection and, deformity of the feet, an intention 
tremor was present in the arms ‘and there was nystagmus ‘on lateral 
ocular deviation. The speech was slow and scanning. Her ,brother, 
aged 16, had been awkward on his legs since earliest infancy. Dysarthria 
had been noticed first when he was fifteen. He was obviously of 
inferior mental development ; his neurological signs résembled those in 
 his:sister except that there was a very marked element of cerebellar 
inco-ordination in his gait. Cestan and Guillain regarded these cases as 
examples of a “ maladie familiale à forme clinique de sclérose en plaques.” 
The patients in our series are differentiated by the presence of other 
manifestations, particularly the ‘ocular, sensory and ripresa 
signs:and the existence of bladder disturbances. 

The family described by Ballet and Rose [2] nod & mm 
and'two sisters who first'showed symptoms in early adult life. Spastic 
paraplegia with pyramidal manifestations, spasticity of the face, defective 
eye movements, disorders of speech and mental change made up the. 
clinical picture.” Here again there are points of distinction from our 
cases ; the absence of sensory, cerebellar and extrapyramidal signs, and 
the increased ankle- jerks separating the cases of Ballet and Rose. l 

Batten’s cases [1] are of especial interest'in that they were regarded . 
in some quarters as instances of familial disseminated sclerosis. They 
comprised a sister and: a.brother. The former, aged 27, had suffered 
for two years from tremor of the hands which was accentuated when 
she attempted to grasp anything. Four months later the legs became 
‘weak, she became unsteady in walking and the speech grew thick. 
Nystagmus was not present and there was no optic atrophy. There, 
‘was an intention tremor in both arms; both legs were ataxic but there ` 
was no sign of spasticity in the limbs. Her brother, aged 25, had been ` 
afflicted for four years with pains in the legs and unsteadiness of the 
gait. The physical signs closely resembled those in the sister with the 
additional feature that diplopia was heré present. "m 

The combination of absence of.the ankle-jerks with lively knee-jerks 
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and extensor plantar’ responses recalls the ayndrome recorded by Purves 
Stewart [23] unde: the title of “ Familial Amaurotic Ataxic Paraplegia. ^ 
His patients—two brothers and a sister—suffered from optic atrophy, 

strabismus, cerebellar ataxia and disordered gait. Signs of pyramidal 
affection were also present. Stewart’s cases differed from our present 

family in the presence of intense visual defect, present in two instances 
‘since birth. i 

Dobrochotow [7] reported a form of familial See occurring in 
eleven members in two generations. The symptoms comprised a spastic 
paraplegia of pyramidal type, combined with nystagmus, scanning speech 
and ' dysphagia. The symptoms appeared in childhood at the time of 
. the second dentition. The early onset and the absence of ataxia, 

Sensory and extrapyramidal changes are points of dissent from our 

cases. | C 

In certain respects our cases are comparable with the remarkable 
family recorded by Crouzon and Bouttier [6]. The clinical features in 
both comprise speech defects, a fixed “spastic ” facies, and flai-hke 
. ankle-joints with absence of the ‘ankle-jerks. Definite evidences of 
» muscular atrophy, with no ocular paralyses or sensory loss, distinguish 
the Crouzon-Bouttier syndrome. 

' Again one may compare the symptoms of this present family with 
those occurring in the peculiar transition types between Friedreich’s 
ataxia and hereditary cerebellar ataxia, described by Perrero [21], Mar- 
gulies [17], Lenoble [15], by Menzel, Gotthard, and by Söderbergh [22]. 
The instances quoted by Bayer and Gy [3], Ferrier and Chassin [9], 
may be mentioned in which Eriedreich's and Marie’s ataxia occurred 1n 
different members of the same family. 

Despite the numerous aberrant types of heredo- eee ataxia which 
have been recorded as isolated examples in the literature we have been 
unable to ‘find any case Or case-group which corresponds to any extent 
with our family. In ‘the absence of pathological data it 1s, of course, 
impossible to place our cases into a definite category, but as a provisional 
step we must consider whether or. not to relegate them to the pigeon- 
hole of Marie's ataxia. Ii we are content to adopt a catholic view of 
this syndrome then there is no doubt that our cases can well be 
included here. But if we restrict Marie’s ataxia to its narrower sense, 
then it is obvious that our cases: form an entity which is very far 
p 

- There are three diagnostic possibilities with regard to our family. 
. First, we may describe our cases as examples of a new fanulial disorder. 


Secondly, we may regard our family as an atypical example of some 
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already described ataxia, as, for example, Marie's ataxia. Lastly, we 
may associate ourselves with Raymond’s unitary conception of the 
heredo-famulial ataxias, and group together the disorders described by 
Friedreich, Marie, Sanger Brown and others. 

But the classification of the heredo-familial ataxias 1s undoubtedly 
most unsatisfactory for several reasons. In the first place, many dis- 
similar cases have been relegated to artificial categories, as Holmes has 
shown in the case of Marie’s ataxia. Secondly, many of the better 
known nosological types remain confined to the family originally 
recorded; e.g., the cases of Sanger Brown, of Neff, Crouzon and 
Bouttier. In the third place, the present artificial mode of classification 
ether ignores the incomplete forms or else places them as separate 
entities. Thus we see that with our present knowledge the differentia- 
tion of these heredo-familial ataxias into ' types" and the employment 
` of a nomenclature based on an individual author’s name is to be 
deprecated as being misleading. 

These dfficulties have arisen chiefly because hitherto an almost 
exclusively anatomical classification based upon the particular system or 
systems affected has been adopted. The fallacy cf this is illustrated by 
the occurrence of both Friedreich’s and Marie’s ataxy within the same 
family; such an incidence within a single family suggests a similar 
pathological process differing only in anatomical distribution. 

The Drew family illustrates the same point. Presumably the 
pathological process is here identical in all the affected members ; yet 
clinically the cases varied markedly because.of she varied anatomical 
incidence of the process. We have seen that in our family almost any 
system within the brain and spinal cord may be involved, pyramidal, 
extra-pyramidal, sensory or cerebellar. Yet the degree to which they 
were involved was so variable, and the resulting clinical aspect so 
different, that individual members resembled such widely divergent 
diseases as paralysis agitans and disseminated sclerosis. Had the 
number of affected members not been so large, and had we not been 
offered such an unique opportunity for comparative study we might 
have been tempted to regard two or three of them as cases of an 
" heredo-familial disease resembling Parkinsonism” (cf. Bechet), and 
others as instances of an ''heredo-familial disease resembling dis- 
seminated sclerosis." Thus our cases are of value because they illustrate 
how in one family different clinical pictures, resembling almost any 
known type of heredo-familial ataxia, may result from a variation in 
the relative affection of the different systems, all of which were affected 
in most cases to some degree. 
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.In the beoe of t Bele evidence—both in our cases and in 
those recorded. in the literature—we are unable to confirm our suggestion 
‘a8 to the possible unity of the heredo-familial ataxias, but we are probably 
justified in regarding them all.as abiotrophies differing merely in 
anatomical incidence or in viability. 
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when "a clinical diagnosis has been possible the condition has been 
regarded as not amenable to treatment. With increasing refinement of 


diagnostic methods and of surgical technique such a view is no longer ` 


justified, and for this reason 1t is proposed to dwell particularly upon the 


more accurate means of differential diagnosis and, upon the newer 


surgical methods of approach.. ` S S E 

À survey of the literature illustrates the vegueness of the clinical 
. indications of tumour involving: these regions and also the fact than in 
each case the clinical pictures may be similar. Although the structures 
involved are closely related anatomically, certain differential criteria 
occur’ with sufficient frequency to be of diagnostic value, asthe study of 


- gases recorded in the: literature and of the twelve cases described i in the’ 


' present paper show. 
TUMOURS OF THE PINEAL. 


] From time to time numerous observers have described the clinical 
signs of tumours of the pineal body (Frankl Hochwart, Marburg, Krabbe, 


| ‘Monchy, Pearce Bailey, Jelliffe, Horrax and Percival Bailey). ` They. 
,' may be divided into those of neurological origin and those of endocrine 


^ disturbance. Experimental studies of the pineal have given rise to 
. many contradictory opinions and have failed to assign: decisively ‘any 


NEOPLASMS involving the mid-central region of the brain may be . 
considered as among the legs frequently occurring brain tumours. dn . 
the majority of cases the diagnosis has been made post mortem, and even: 


definite function to it (Adler, Exner and Boese, Foa, Sarteschi,Berkeley, ` "` 


 Goetsch, Dana, MeCord, Dandy, Gudernatch, ‘Tilney, Warren and 
. Izawa). ! 


| 7 From the, Neuro-Surgical Division of Charles H. Frasier, University of Deus uno 
Philadelphia. $ 
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Clinically, from an db TEN ‘there have been reported | 
cases in the.pre-adolescent age which: presented the characteristic 
. macrogehitosomia precox., These, however, have been in the minority 

-, and on their neurological signs only could a definite diagnosis be made. - 
This pre-adolescent syndrome includes such signs of enlargement of the 
body, deep voice, excessive growth, premature sexual development and 
. mental precocity. .No such symptoms have been produced by experi- 
~ mental procedures on the pineal gland. On the other hand, experimental 
work on the function of the anterior lobe of the hypophysis has indicated 
the existence of a hormone which produces'a true overgrowth of the body, 
‘both skeletal and visceral, the reproductive tract, uterus and oviduct 
remaining infantile. However, microscopic examination of the ovaries 
demonstrated sexual maturity (Evans, Long and Smith). Polyuria has 
` occurred in clinical cases of pineal tumour. Camus, Roussey, Bailey, 
Bremer and Souques, Baruk Bertrand and Fulton, have been slowly 
accumulating. evidence indicating the existence ‘of centres for the 
regulation of temperature, sleep and water and carbohydrate metabolism 
in the floor of the diencephalon. The earlier experimenters are still of 
* the.opinion that the pituitary has control over carbohydrate metabolism 
' (Smith, ete.). a 

The ea symptoms resulting from mos of the pineal 

8 depend not upon any presumed function of the pineal body itself, 
but upon pressure or destruction of adjacent anatomical areas. 
These may be divided and classified into six respective groups, namely: . 
(1) ocular; (2) cerebellar; (8) sensory; (4) motor; (5) other cranial 
nerves, and (6) the signs of increased intracranial pressure. 

Involvement of the ocular apparatus causes the most outstanding 
diagnostic sign, which in Horrax's series was the loss of associated upward 
movement of both eyeballs. There occur: also a failure of conjugate ' 
movenient downward, rhythmic convergent spasm, as well as unequal 
‘immobile and widely dilated pupils, sluggish pupillary reaction to light, 
Argyll-Robertson’s sign, paralysis of convergence, unilateral or bilateral 
sixth nerve paralysis, unilateral ptosis and diplopia. 

Cerebellar symptoms have been described and, manifest themselves 
in staggering gait, ataxia of the limbs, lateropulsion and retropulsion. 

, Sensory symptoms such as unilateral hypsssthesia have been observed, 

‘and motor tract signs are represented by bilateral or unilateral spasticity, 
facial paresis and the presence of pathological changes in the reflexes. 

. Other cranial nerves have been involved, such as the eighth, with 
unilateral or bilateral deafness of central origin, with buzzing, crackling 
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and ringing in the ears. Fifth nerve anæsthesia had also been | 


ium 


.In the reported cases one finds the symptoms of increased intra- » 


pud pressure, such as headaches, nausea, vomiting, drowsiness, stupor, 
nose-rubbing and itching, choked disc, cracked-pot sound; and X-ray 


indications, as convolutional atrophy, widening of the sutures, erosion , 


of the anterior and posterior clinoid processes and enlargement 
of the sella turcica. Case 1; herein presented, showed ocular 


abnormalities, such as widely dilated pupils and bilateral sixth 


nerve palsy, and increased intracranial pressure of One year's duration. 
Frequently in tumours of the pineal the intracranial hypertension is very 
rapid in onset and of high degree.. Anatomically a tumour of the pineal 
J. growing in path of least resistance will quickly obstruct the aqueduct, 
thus accounting for the sudden onset of increased pressure. 

Case 1 is a particularly good example of a pinealoma completely 
filling the third ventricle. It occurred in a child, aged six, without 
sexual precocity, but with signs of increased intracranial pressure, 
involvement of the ocular apparatus and signs of cerebellar disorder. 
However, in this case involvement of the ocular apparatus was shown 
by dilated pupils, not by, the loss of associated upward movements of 
_ the eyes. 


Case 1.—H.R., a child, aged 6, admitted to, Neuro-Surgical Service, Univ. 
of Penn. Hosp., July 20, 1996. 9102. | 

Complaint.—Headaches, nausea and vomiting. 

Family history.—TFather died of heart disease; mother living and well; 
three brothers living and well. 

Past listory.—Normal delivery , normal development. 

Present allness.—About a year ngo she began to develop periodia attacks of 
frontal headaches lasting two to three days and occurring every month or so. 
Associated with these headaches there were nausea and vomiting The patient 

"was very drowsy.and did not play. 

One month before entry she complained of diplopia, and soon afterwards 
-her left eye turned inwards. A few days later her right eye also turned inwards. 
Photophobia then developed and she became very forgetful. One week before 
entry her memory became impaired, she was very fretful and her eyes took on 
a staring appearance. 

General physical examination.—She was a well developed girl of 6 years. 


Flexion of the neck produced frontal headaches. ' There was slight enlargement . 


of the anterior and posterior cervical glands, The chest and abdomen, as well l 


as the genitalia and the extremities, were normal. 
Neurological examinatson.—She had bilateral choked dises; the visual 
, fields normal; pupils were widely dilated, equal, regular and reacted to light. 
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"There was a bilateral sixth nerve paralysis. Remaining eranial nerves were 
normal, She was able to walk. No weakness of the arms or legs was 


observed and there were no sensory disturbances. Deep reflexes were not. 
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Fic. 1.—(Case 1.) Pinealoma distending the third ventricle. 


absent and there was no clonus; abdominal reflexes sluggish: no Babinski. 
The gait was somewhat ataxic, with Rombergism and a tendency to stagger to 
the right. 

Laboratory examination.—Complete blood and urine examinations were 
normal, Radiographs of head showed increased intracranial pressure with slight 
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TON destruction: of the anterior corpora quadvigemina resulted in 
blindness. ' Bach and Nissen definitely demonstrated that blindness in 
these cases ` was not due to quadrigeminal destruction, but depended 
upon the concurrent existence of increased intracranial pressure and 
' choked discs. Hoppe, among the more recent writers, agreed with 
these observers. . Cases 2 and 8 of this series would, seem to verify 
these conclusions. However, if the tumour extend beyond the bounds 
of the corpora quadrigemina and invade the fibres of the optic tract 
which pass through the external geniculate bodies, we may pd either 

, hemianopsia or blindness. 

The central paths of the pupillary reflex are not fully known, though 
without doubt they are made up of several neurones of which the anterior 
corpora quadrigemina are a relay station. Thus, any destruction or 
indirect pressure in this neighbourhood would be sufficient to cause 

changes in the pupillary reflexes. Both of these cases had dilated 
pupils which could not be accounted for by diminished vision. 
A question which even to the present day remains unsolved is the 
_ function of the posterior corpora quadrigemina. Have these structures 
' any relation to.hearing ? Clinical and experimental evidence presents 
conflicting data. Kalischer and Rothmann working on trained dogs 
definitely proved that the destruction of the posterior corpora quadri- 
. gemina did not in any way affect the hearing of these animals, either 
‘for normal gounds or for varying tones. Rothmann thought that the 
posterior corpora quadrigemina are definitely related to hearing, but 
that their importance is secondary to that of the internal geniculate 
‘bodies which compensate for the function of the former. Weinland, in 
a clinico-pathological study, came ‘to the conclusion that deafness in 
-lesions of the posterior corporg quadrigemina depends upon destruction 
. of the lateral lemniscus which leads to deafness in the opposite ear. The 
. acoustic tract extends from the nuclei of the cochlear nerve in the pons 
. to the opposite side by way of the trapezoid body, thence ascending in 
the lateral fillet to the posterior corpora quadrigemina, to the internal 
geniculate body and finally to the cortex of the temporal lobe. Spiller, 
Ruel, Starr, Ferrier, Collins and Hoppe, believe that the loss of hearing 
occurs only when there is coincident destruction of the lateral lemniscus. 
. There are many case reports to substantiate this conclusion’ that an 
intact lateral lemniscus is essential for hearing. l 
Tn. Cases 2 and 8.of this series, in which there was marked destruction 
of the corpora quadrigemina from inyasion by a glioma, there was no 
< loss of hearing.» Unfortunately the’lateral lemniscus was not studied 
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in these cases, but was probably intact. Suffice it to say, both corpora 
quadrigemina were destroyed and hearing was present in both ears. 


of hearing outside the functions of the corpora quadrigemina. In 
primary tuniours of the pineal, or those arising from nearby structures, 
the loss of hearing is due to involvement of the lateral lemniscus, and 
thereby we may account for the discrepancy In case reports wherein the 
corpora quadrigemina are destroyed and hearing is not diminished. 


‘Because of these facts a definite function cannot readily: be assignéd to 


phe corpora quadrigemina. 

Owing to involvement of adjacent structures there may be signs 
referable to the dorsal longitudinal: bundle, the lateral Jemniscus, the 
réd nucleus, the superior cerebellar peduncle, the mokor SS the sensory 
tracts (Turner and Bruns). | 

A review of the findings in Cases 2 and 3 shows a striking «similarity 


bo Case 1—a, tumour of the pineal body. There are no signs differenti- 


ating these three cases. The sexual precocity, the very rapid onset of 
increased intracanial pressure and the dissociation of upward ocular 


, movements—so frequently attributed to tumours of pineal origin—did 


not exist. The diminution of hearing frequently attributed to tumours 
of the corpora quadrigemina was absent. Pathologically these three 


. cages were similar in the regions involved. 


- 


., Qasé 9.—E. B., female, aged 21, admitted to Neuro-Surgical Service, Uni- 
‘versity of California Hospital, April 14, 1920.  A-20-90-70. 


Complaint.—Headaches, nausea and vomiting ; failure of vision; staggering 
Bait. 
Family Juste y ` Basentíally negative. 
. Past history —Appendectomy two months previous to entering hospital. 
— Present sliness.— Two years ago the patient began to complain of severe 


wem 


. attacks of headaches and of constipation. The attacks of headaches and 


vomiting gradually increased in severity and frequency one year ago. Nine 


‘months ago she noticed that her left eye was displaced, and six months ago 
she found that this eye was almost blind. About this time she began to _ 


develop a staggering gait, stumbling from side to side. During the past three 


months she had " spells" when she lost control of herself and dropped; she did 


nof lose consciousness, but she felt as if she had no power to help herself. 
Physical examsnation.--Head, neck, chest and abdomen were normal. 


Neurological ezamtsnaiion.—The right optic disc was atrophic with blurred ` 


margins; the veing were markedly dilated. She was able to see fingers at eight 
feet. Left eye showed secondary atrophy with blurred margins and visual 


. On the whole it seems there is sufficient evidence to place the sense, | 


^ 


acuity was reduced sto seeing EE immediately before the eye. The pupils ' 
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were irregular, dilated, the right larger than the lefi and both reacted very 
sluggishly to light and accommodation. There was a definite exophthalmos 
of the right eye. The corneal reflex was diminished in both eyes. There was 
definite nystagmus in both eyes in looking to the right or left. There was a 
left central facial palsy. The palatal reflex was diminished. In the finger 
to nose test, there was a slight hesitancy on the right. The patient exhibited 
Rombergism, and in walking staggered from side to side, not falling in any 
particular direction. The deep reflexes were all present and equal and no 
pathological reflexes were observed. 

Laboratory examination.—Blood, urine and’ fæces were negative. Spinal 
puncture not done. X-ray showed a flattened and wide sella with irregular 
absorption of the posterior and anterior clinoid processes. There was marked 
convolutional atrophy of the inner table of the'left frontal region with widening 
of the sutures. Vestibular tests indicated an intracranial lesion in the region 
of the pons. It was possible that these subtentorial symptoms were due to 
pressure from a lesion in the anterior part of the brain. Patient died while in 
hospital. l 

Necropsy.—The specimen consisted of a soft, distorted, partly fixed brain. 
The pia arachnoid was not thickened or opaque. The sulci were normally 
disposed, the convolutions were somewhat flattened, partly on account of poor 
fixation, as well as hydrocephalus. The medulla had been removed The 
vessels remaining at the base and those in the Sylvian fissure appeared normal. 
The few remaining cranial nerves appeared normal. The hypophysis was not 
present. The hemispheres were separated and the brain-stem removed. The 
corpus callosum was thinned out and the lateral ventricles were enlarged by 
a moderate grade of hydrocephalus. The pineal gland appeared normal. 

Invading the mesencephalon, extending backwards from near the posterior 
commissure, was a pultaceous,friable, grey mass of neoplastic tissue. Sections 
through the mid-biain showed this mass infiltrating and replacing the corpora 
quadrigemina, extending completely around the aqueduct of Sylvius and 
infiltrating the tegmentum in this region, slightly more on the left. The 
growth extended along the under surface of the valve of Vieussens, filling and 
distending irregularly the fourth ventricle and slightly infiltrating the cerebellar 
substance in the region of the vermis and apparently through the dentate 
nucleus: 

Microscopical’ descrypiton.—Sections of the growth in the mid brain region, 
and also as it extended into the cerebellum, showed it to be composed of small 
cells, varying somewhat in size, clustering about the strands of the conneative 
tissue stroma and giving a somewhat papillomatous appearance to the tissue. 
There was a certain amount of pigment in the growth and in the adjacent 
cerebellar tissues, apparently the result of hemorrhage. There was also some 
pressure atrophy of the adjacent cerebellum. On staining. with phospho- 
tungstic acid hematoxylin there were areas with a rich network of glial 
fibres. i 

Diagnosws.— Glioma, involving the corpora quadrigemina and valve of 
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Vieussens, and fillisg the fourth Stoot with slight extension into the E 
cerebellum ; internal hydrocephalus, 
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Oase 8.—R. S., male, aged 19, ERTE to Neuro- Surgical Beien Univ. 
of "Denn. Hosp., April 29, 1922. 184, N.S. ` 
"^ Complaant. — Headache and failing vision., Convtlsions. 
Present rilness.— Until two years ago the patient was perfectly well. About 
that time'he developed attacks of severe .vomiting. At first these occurred 
Very: frequently, but ‘gradually their frequency and severity decreased. Six 
months ago he developed left-sided frontal headache which rgdiated posteriorly. 
He liad three: ‘generalized convulsions, each lagting approximately half &n.hour | 
and followed by & period of unconsciousness. ' In addition'to these convulsions , 
he had attacks'of musoular twitching and weakness without loss of: conscious- ' 
"ness ` On each occasion, he fell to the left side, His vision began to fail: 
gradually, though, he was still able: to read. 

Neurological ezxamanatwn.— There was a definite internal strabismus. ‘The 
pupils were dilated and equal and reacted promptly to light and accommoda . 
tion. The dises showed a marked pallor, especially on the temporal side, with 

' blurred margin. The fields were contracted with a, tendency to'a bitemporal 
hemianopsia. The*corneal-reflex on ‘the right was diminished. Hearing was 

. normal, The deep reflexes on the right side were more active than those of 
the left. There were no pathological reflexes. 

Laboratory examination. — Blood and. urine normal. Spinal pressure, 
24 mm. Hg. X-ray: The pituitary fossa was’ greatly increased in size; 

. measuring 29 X 17 mm.'; if encroached upon the sphenoidal sinus. Vestibular 
fests : vertigo was greatly shortened and past pointing was, exaggerated. ` 
Patient died while in hospital. ' ' 

_, Necropsy. —The e of, the brain. was normal. There was no 
asymmetry. About the base of the right frontal lobe and over the surface of 
the’ pons there. was a small film, of hemorrhage. -The basal vessels were 

. normal. In the interpeduncular space was æ large, bulging, spongy and 
granular,mass about the size of a walnut and of soft consistence. It appeared 

" under the optic nerves and chiasma and upon sec;ion was seen to be fairly 
well circumscribed. The mass filled the’ posterior part of the third ventricle, ` 
invaded and destroyed the corpora quadrigemina and extended into the posterior 

'parb'of the thalamus. It compressed the aqueduct of Sylvius, thus causing 

, marked dilatation of both lateral ventricles. | AE 

M310scopical ‘descreption.—The cells were atypical in character and when 

SE well preserved thay were large, acidophilic, with one or two peripheral nuclei. 

' Generally, however, the cell body was indistinct, the nuclei were smal, 

round and stained deeply. They, were Imbedded in a very loose network of 

fibres. r 

Diagnosis.—Glioma, , involving the corpora quadrigemins, posterior portion 
of the third ventricle and. posterior part. of the thalamus. Internal 
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“THIRD Eeer 


The early TE of tumour involving the third veníricle are 
usually those of increased intracranial pressure. This 1s caused by 
obstruction of the foramina of Monro or of the aqueduct of Sylvius. 
In Cases 4, 5, 6, 7, 8, and 9, generalized pressure symptoms, as 
headache, nausea and vomiting, preceded all others by varying lengths 
of time. As the tumours increased ‘in size they exerted their pressure 
upon the optic thalamus and the internal capsule. Thalamic symptoms 
are rare and did nof occur in any of the cases here reported. Involve- 
ment of the internal capsule was of frequent occurrence. There was 


' . spasticity, moderate or marked, unilateral or bilateral, with the 


presence of over- -active and pathological reflexes, or occasionally absent 
reflexes with flaccidity (Cases 4, 5,'7, 8, 9). Central facial palsy 
occurred in two cases (4, 6). With sfill greater growth of the tumour 
and with distension of the third ventricle, the roof area 1s encroached 


‘upon, and again the signs common to tumours of the pineal or corpora 
‘quadrigemina are found. The dorsal longitudinal bundle was involved 


in all. these cases and the cerebellar tracts in three (5, 6, 7). Mental 
symptoms frequently occur in tumours of the third ventricle (Henneberg, 
Mott and Barrett), but in this series there are only two cases that 
showed, any mental impairment - and this was not marked (6, 8). 
Pathological narcolepsy, due to involvement of the tuber cinereum, has 
been reported by Fulton, Bailey, and: others. 

Without doubt mental changes when they occur are the result of 
internal hydrocephalus. : In a patient seen in this early stage presenting 


‘a clinical picture of increased intracranial pressure without any other 
, symptoms a tumour of the third ventricle should be suspected, and 
. efforts should be made to verify'or disprove this diagnosis. It is 


unnecessary to await the onset of the neighbourhood signs; these are 
found only when the adjacent structures become involved. 

In Case 4, localizing’ signs did not develop during the entire course 
of the patient’s illness, which was nine months. Case 5 only developed 
localizing signs during the last five weeks of an illness of three years. 
These localizing signs were not of any great value, for they only referred 
to the, pyramidal tracts. In Case 6 there was'an unusually lengthy 


` history of sbout. eight years without any localizing signs. It is 
interesting that this patient had mental symptoms. In Case 7 there 


were not only signs of increased intracranial pressure, but evidences of 
pituitary disturbance. One year after the onset of pressure symptoms 


' the patient developed signs of cerebellar disturbance. Case 8, a baby 
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aged 3& years, in addition to generalized intracranial pressure, developed 
signs of involvement of the roof five months after the onset of symptoms. 


Case 9,a boy aged 15, presented the shortest history of this series; 


im addition to his signs of increased intracranial pressure, he developed 
convulgive seizures. 


Case 4.—P. B., aged 14, admitted to Neuro-Surgical Service, M.H. of the 


M.C. of V., May 16, 1925. A—484%5. 
Complaint. — Headache, nausea and vomiting. 
Past history.—Essentially negative Menses had not commenced. 

Present tliness—The patient stated that she had keen subject to headaches 
all her life. During thelast nine months these had become more, severe and 
‘constant. Localized at first in the occipital region, they were later referred to 
the temporal region. 

Accompanying the headaches was Solis: not IT in, r E A 
which had also increased in frequency. 


4 


For six months she had complained of periodical double vision. For three: 


months she had been subject to dizziness and transient blindness on sudden 
movement. 

For three months, in association with intense héadache, she had been 
subject to“ fainting spells.” These began with shakirg’ of both hands, inability 
_ to speak, rigidity, rolling upwards of the eyes and then transient 
unconsciousness. l l ' 

At times she had seen objects like worms in the right of her field of vision, 

She had become irritable and drowsy. 

Physical exanunation.—The patient was emaciated. The E and 
abdominal viscera were normal. 

Neurological examanatton.—Bilateral choked dises, with e of 4D 
and hmmorrhages. Visual fields normal. Visual acuity O.S. 38 and O.D. AN. 
The pupils were widely dilated, irregular and unequal, the left oe than the 
right. They reacted very sluggishly to light and very slowly to accommoda. 
tion. There was a slight right facial weakness of the central type and very 
slight weakness of the left orm. The deep reflexes were normal; no patho- 
logical reflexes were observed. 

‘Laboratory examimation.—Com plete examinations of the blood and urine 
were normal. X-ray of skull showed a partial abscrption of the dorsum selle 
with & very slight enlargement of the pituitary fossa. ‘There was slight 


haziness of the posterior portion of the sphenoid sinus. Spinal puncture was  . 


‘not done. Ventriculography revealed that both the ventricles were markedly 
dilated without displacement, and there was a failure of passage of air from 
the tight ventricle to the left. The conclusions from this procedure were that & 
tumour of the third ventricle must be eliminated before one of the posterior fossa 
could be considered. Air was then injected into the opposite side and again 
‘it failed to pass through the foramen of Monro. The patient died while in 
hospital. 
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` Necropsy.—The skull was thinned and showed areas of convolutional 
atrophy. The brain beneath was under marked tension. Upon removal of the 
dura, the cortex showed marked atrophy of the convolutions. The brain was 
, then removed with the dura, which was. nowhere abnormally adherent to the 

bone. On palpation of the cortex it was noted that the ventmcles were 
' enormously dilated. The optic chiasma was markedly flattened and just 
anterior to this there was a yellowish solid protrusion which, on palpation, 
was of elastic consistency. Section of the brain showed that the entire third 
ventricle was filled with a semi-solid tissue which extended from the optic 
chiasma upward to the roof of the third ventricle, where it pressed upon 
the corpora quadrigeming and the pineal gland and extended: posteriorly to 
the aqueduct of Sylvius. It did not-invade the corpora quadrigemina nor the 
pineal, nor did it extend into the aqueduct of Sylvius, nor into the superior 
cerebellar peduncle. ‘The tumour was of a homogeneous consistency and 
gelatinous appearance. 

Microscopical description.—-The tumour tissue was relatively vascular with 
~ well developed vessel walls. There were areas of coagulation necrosis. Tho 
cells consisted of small, round chromatin-poor nuclei with indistinct cytoplasm. 
There was & definite tendency for a perivascular arrangement of these cells, 
but this was not' uniform. 

Diagnosts.—Glioma (type undetermined) of the third ventricle. Internal 
hydrocephalus 


Case 5.—E. M., female, aged 20, admitted to Neuro-Surgical Service, Unir. 
of California Hospital, April 29, 1928. 

Complaint.—Headache and weakness of left leg. 

Past Iustory.—Measles and pertussis in childhood, otitis media and 
mastoiditis at the age of 24. Appendicitis with appendectomy at the age of 4. 
Glands of neck incised, aged 13. 

Present ıllness.—From the age of 10, the patient had frequent frontal head- 
aches and attacks of nervousness. She had always been of a nervous tempera- 
ment and frail physique. Three years ago she became very near-sighted and 
six months later developed severe sub-occipital headaches with attacks of 
nausea, vomiting and diplopia. -The vomiting was not projectile. Five weeks 
ago shé developed left parietal headaches and one week ago weakness of her 
left leg, tingling about the lateral portion of her nose, with numbness and 
paresthesia about the external choanæ, par ssthesia in both hands and double 
vision. 

Physical examination.—The patient complained of severe headaches and 
stiff neck, and kept her right eye shut to avoid seeing double. Small shotty ` 
glands were palpable on the right side of the neck. There was no evidence of 
‘enlargement of any other lymph glands throughout the body. The chest was 
small and the mammary tissue poorly developed. The lungs were normal. 
The heart was slightly enlarged downward and there was a soft, blowing 
systolic murmur over the apex and localized to this area. 
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Now oloxgcal examination. UE were bilateral. choked dises of two 
dioptres with old and recent exudate” and hmmorrhages. “The: lefi pupil was 
larger than the right, both. were dilated and regular. Thereaction to light was 
diminished, and the right pupil reacted less than the left. Vision, slightly 
diminished, was still sufficiently acute to read a newspaper. There was 
absolute loss of accommodation. ‚There was a weakness of the right lateral 


i rectus and | &, suggestion of central left facial weakness. She had bilateral 
nystagmus upon looking to the right and left. The left ear was deaf due to 


the mastoidectomy at the age of 2$. Dysdiadochokinesis more marked in the 


left hand.. The finger-to- finger test and. the finger-to-nose test were performed 
_ Inaccurately,, particularly on the left. The deep reflexes on the left were 





' faa. 2.— (Case D.) Hemi-section of brain showing cystio mass filling the third ventricle. 


 brisker than, those on the right. There. was a bilateral ankle clonus, “more 
, marked on the left. The left leg was weaker than the right. The neck was 


‘somewhat stiff. . , 
Laboratory examination. "Blood, urine and X-ray normal. 
The cerebrospinal fluid contained thirteen lymphocytes to the eubie milli- 


metre; Pandy, Nonne, triple plus: Sugar, one plus; colloidal gold and ` 


Wassermann negative. Patient died while in hospital. 


Neo ‘opsy.—-The skull over the vertex was slightly thinned, especially eae 


the sutures. The dura was under -marked tension and a small incision made 


accidentally resulted in rapid herniation of the cortex through it. ‘Over the 
vertex of the hemispheres was a bluish-black’ discoloration, suggesting sub- 
dural hemorrhage. The brain was removed together with the dura, the dura 
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being nowhere abnormally adherent to the bone. There was marked 
flattening of the optic chiasma and just anterior to this was a mass of 
cedematous, slightly yellowish tissue, bulging through the incised dura. The 
cerebral convolutions were greatly flattened. A median longitudinal incision 
separating the hemispheres bisected a tumour mass measuring 4°5 by 5 cm. in 
its largest diameter, situated at the base of the brain in the region of the third 
ventricle and extending from the lamina terminalis anteriorly and to the level 
of the aqueduct of Sylvius posteriorly (fig. 2). It was situated immediately 
. beneath the meninges at the base of the brain and extended upwards to the 
roof of the third ventricle, where there was a large cyst, measuring 1°5 cm. in 
diameter, with thin walls and filled with a gelatinous coagulated material. 





Fig. 3.—(Oase 5.) Üruss-secthion of brain showing symmetrically dilated lateral ventiicles 
i i and the third ventricle distended with gelatinous material 


Just posterior to this large -cyst wore two smaller cysts of similar nature. 
The more dependent portion of the tumour was greyish, opaque and finely 
granular in appearance. Cross-section of the cerebellum at the level of the 
junotion of the pons and medulla showed flattening of its right lobe and a 
deviation of the left lobe towards the right. There was a hemorrhage into 
the substance of the left lobe, especially in the anterior portion. Cross section 
through the middle of the third ventricle showed symmetrically dilated lateral 
ventricles and the third ventricle distended with gelatinous tumour substance 
(fig. 3). 

Diagnosis: Glioma filling and distending the third ventricle. Internal 
hydrocephalus. 
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` Case 6. —W. 9., iale: aged, a6, ERT to Neuro- Surgical Service, Uni, 


of Penn. Hospital, May 11,1924. 4516-1/2. 
Conyplaant. —Headache, failing vision. 
Past lustory.— Varicella and pertussis in childhood. Influenza in 1918, 
Present . illness.—For about seven or: eight years the patient had suffered 


from sick headaches about once or twice & month. Six months ago these 


. headaches became especially severe ‘and were ‘associated with nausea and 
vomiting. For the past four months he had been weak and unable to do his’ 
, work onthe farm For the past three months his vision had failed gradually, 


until at present he was: "unable to read. possa he had been dizzy and | 


‘felt as if he were being whirled about. 

m Physical examination. +The patient was a well- Bitte male; In an area, 
8 by 6 om., over the rib margins to the right of the midline was a raised, soft, 

. reddish area, covered by many minute blood-vessels. 

; Neurological examunation. — Sense . of smell was diminished on both ides 
: There were bilateral choked dises, of three dioptres in the right and four 


- dioptres in the left eye. Visual aouity of the left eye was for large objects ' 
Do only, and in the right eye Æ. The pupils were dilated, sluggish ‘to accom- 


modation and fixed to light. Convergence. wag poorly carried out. Both 


_ visual fields were concentrically contracted. Mentality was slightly below 


average, Inemory decreased and the patient was of an apathetic, placid type. 


In walking, he deviated slightly to the right ‘and in past-pointing deviated à 


4 in. beyond the object with his right hand. 

, Laboratory exammation.—Spinal puncture not done. The X-ray showed 
atrophy of the, dorsum sellm ‘and disappearance of the posterior elinoid. pro- 
cess. There was slight, convolutional atrophy and some rarefaction in the 
right occipital pole. Vestibular tests showed increased past pointing, slightly 
increased nystagmus, ‘with nausea and vomiting. Maes Was normal. 
Patient died while in the nosgpital. 


Neéropsy.—The convolutions of the brain were fattened.” Thare were no' 


abnormalities of the dura, pia or arachnoid. The posterior surface of the 


^, brain “was normal in appearance. On palpation tae cortex was rather soft, 


suggesting dilated ventricles. ‘A hemisection of the brain revealed.a large 
mass, reddish in colour and vascular, completely filling the third ventricle and 


„ pushing upward against the roof, obstructing the s and DUREE ‘into’ 


the foramen of Monro. ' 
Microscopical description.—The tissue of the sumMour was ad of 


numerous blood-vessels with areas of hemorrhege and necrosis. These 


vascular tufts were covered with epithelial ‘cells. 
` Diagnos1s.— Papilloma of the choroid plexus of third ventricle, completely " 


^ "filling it. Internal hydrocephalus ` 


Case 7—8. G., boy aged lli dass: to dins: Surgical Service, 1 Univ. 


of Penn. Hospital; October 5, 1922. 216. 
Complaint.—F ailing vision. Ataxia. 
Past onn —Meaales, mumps, pertussis and arai in childhood. 
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dest allness. Dus year anf: a half ago, he bégan to have heaanehas 
associated with’ nausea and vomiting. His vision, began tó fail, but was 


' relieved somewhat by the use of glasses. For the last year he has had polyuria 


and had gained about 15 Ib: in weight. Six months ago he had an attack 
which he called “ hysterics.” In this attack, which only lasted a few minutes, 
he was unable to say what he wanted to, and could not express himself clearly. 


. Later he developed a limp on his left side -and when walking frequently 


staggered, particularly to the left. In the past two months his visual acuity 


. had decreased and he had had diplopia. Vomiting and headaches had become 


more frequent. 

X Physical examination. —His build. was nii. of the Frohlich’s syn- 
‘drome; he was abnormally fat, with a large head, small genitalia and absence 
of pubic hair. a : 

Neurological ezaminaton. E were bilateral gata dises of three 
dioptres i in the right'and four dioptres in the left. The pupils were dilated and 


. regoted slowly to light and convergence. The field showed a slight restriction ` 


of the temporal area. He was able to read print. Dysmetria and dysdiado- 
chokinesis were present on the left, with a tendency to stagger to the left in 
walking. The deep reflexes were hyper- active on the left side, with a 


. Babinski plantar response and ankle clonus ' on that side. 


: Laboratory examination. ——Spinal pressure 80 mm. Hg. :; X-ray: The 
pituitary fossa was enlarged, measuring 16 mm. by 14 mm., with depression of 


`. the floor. ' "There was considerable widening of the sutures and convolutional 


atrophy. Vestibular tests: Vertigo and’ past pointing were almost normal. 
There was evidenve of pressure on the brain, but no evidence of a local 
cerebral lesion. The responses for nystagmus, were FIOR Patient died : 
while in hospital. , 

Necropsy. —The brain was removed within the dural envelope; there were 
no adhesions between the dura and the bone. On palpation the brain felt soft 
owing to dilatation of the lateral ventricles. The arachnoid was slightly 
thickened.  Posteriorly, the base of the brain appeared normal except that in 


. the interpeduncular space there projected a large irregular mass from the 
‘-yegion of the third ventricle. On hemisection of the brain, there was seen a 


tumour, pale in colour, ‘ ‘projecting into the third ventricle and distending it. 
This tumour was of-about the size of a walnut and extended from the posterior 
knee of the corpus callosum a little to the right of the midline, invaded the 
thalamus and part of the right cerébral peduncle and then extended into the 
third ventricle. Both lateral ventricles were dilated. 

“Microscopical description.—There was marked overgrowth of EN cells 


“which were ‘well separated and small. There were no areas of necrosis and 


the capillaries were very numerous. 
Diagnosis.—Glioma filling the third ventricle, invading the thalamus and 


part of the right cerebral peduncle. Internal, hpdrocephalus. 


Case 8.—T -S., child, agad: 84, admitted to Neuro- SRESS Service, Univ. 


. of Penn. Hospital, ine. 4, 1922. , P—40—22. 
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Complaint. — Headache and vomiting. 

Past history. — Negative. pa ‘ i 

Present sliness~—Nine months ago the ‘child began to tire very readily on 
walking and bad attacks of nausea and vomiting. In walking she frequently 
fell, though not to any particular side. Four months ago it was noticed that 
. her head was increasing in size, and that while looking at objects both éyes 
turned inwards. Three months ago she became so weak she was unable to 
walk and since then has been confined to bed. Her eyes have converged 
inwards more frequently and her attacks of nausea and vomiting had increased, | 

Physical examination.—An ill-nourished child with a very large head. _ 

‘Neurological’ examanatwn.—There were: bilaterally choked discs of six 
dioptres. Visual acuity was diminished, though she was able to see objects. 
Her pupils were dilated and reacted poorly to light. Both eyes were turned 
inwards. She was very drowsy, rather dull mentally and unable to move her 
legs. Her hands and arms could be moved voluntarily. All the deep reflexes 


were absent and there was a bilateral ‘Babinski EE There was  .' 


generalized ` hypotonia. ` 

Laboratory examination. —Spinal pressure high. X-ray showed an enlarged 
head with separation of the sutures and convolutional atrophy. Patient died 
while in hospital. 

Necropsy.—The ura and pia were normal. The convolutions were | 
flattened and the brain was rather soft. In the region of the floor of the third 
ventricle was & protruding mass. Horizontal seotion of tle brain showed a 
friable, well-defined mass filling the third’ ventricle, pressing upward on the 
roof and blocking the aqueduct of Sylvius. It Compressed: both cerebral 
peduncles. It measured 4 by 3 cm. 

Microscopical descriuption.—Tissue was Tm of a homogeneous 
proliferation, of glial cells. ^ 

Diagnosts.—Glioma distending the third ventricle. eme E E , 


Case 9.—N. C., boy, aged 15, admitted " Neuro- EE Service, Univ. 
of Penn. Hospital, March 10, 1921. 6532. 

Complaint —Headaches, vomiting, convulsions. 

Past history.—N egative. 

Present sllness.—Three months ago, he began to have attacks of severe 

headaches, associated with nausea and vomiting. Shortly after this attack, 

" he had a very severe convulsion, non-localizing i in character and followed by 
& period of stupor. - 

Physical examination, Negat vac ' 

Neurological examination. — He had bilaterally choked dises of six dioptres 
in the right and three dioptres in the left ere Ths pupils were dilated and 
unegual, the left larger than the right. .They reacted sluggishly to light. The 
left eye had a tendency to diverge. He was comatose. The biceps and triceps 
.reflexes were absent in both arms, the patellar and Achilles rellexes were 
diminished and there was a left- sided Babinski response. 
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Spinal pressure 40 mm Hg. Patient died while in hospital. Y 
Necropsy.—The cerebral eonvolutions were atrophied and the cortex felt 
'eystie to palpation owing to dilatation of the ventricles. The dura was normal, 
but the pia was in numerous areas adherent to the cerebral cortex. Posteriorly, 
above the optie ehiasma was a fluetuating mass which projeeted through the 
floor of the third ventricle and pressed upon the optic chiasma. A needle 
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Fia. 4.—(Oase 9.) Horizontal section of thé brain showing the tumour filling the third us | 
ventricle and projecting into the dilated lateral ventricles. dës | 


introduced into this mass revealed the presence of a turbid fluid which was 

sterile on culture. A median section through the brain revealed the extension . | 
of this mass upward to the roof of the third ventricle, which bulged into the | 
superior aspect of the floor of the lateral ventricles, completely occluding the 
foramina of Monro. Both lateral ventricles were symmetrically dilated. 
(Fig. 4.) 
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uro ub; Zereck crossing a how bankad hillside. During the last six | CORE 
i n her condition became worse. She was unable to get out of bed and ~~ — 
bjs. ear complete loss of vision. - It was thought that her head had grown larger. 3 
Physical examination—There was marked hydrocephalus; her voice was ae 
A coarse and she was extremely small òf stature for her age. 
E f Neurological ezamtination.—There was bilateral post-papillitic atrophy with | 
P - the disc margins still blurred and swelling of less than one dioptre. The x 
E ... "arteries were small and tortuous. Her vision was limited to light perception 


e in each eye. Her pupils were widely dilated and did not react to light. There BE 
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e "a Fia. 5.— (Case 10.) Hemi-section of the brain showing the tumour distending the third ` 
A pee and encroaching into the lateral ventricle. Note the presence of silver clips in aac’ | 
e tumour, T 


- "was limited upward movement of both eyes bevond the horizontal plane, and 
-. slight limitation of movement to the left and downwards. There was a slight 
_. weakness of the right lower face and her hearing was better in the left ear 
than the right. The child was unable to hold her head up and the muscula- 
ture was very poorly developed. There was slight spasticity of both legs and 
she was able to move the toes only of her left foot. Painful, thermal and tactile e 
“stimuli were recognized throughout the body. The reflexes were equal and Be 
active, There was no clonus but an occasional bilateral Babinski response. l 
Mentality had deteriorated: She was unable to read or write. 
Laboratory examination —Blood and urine were normal, Spinal puncture 
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not done. X-ray showed a marked degree of internal hydrocephalus with 

widening of the sutures; there was a calcification within an enlarged pituitary 

fossa, which measured 15 X 10 mm.  Ventriculograms demonstrated an 

absence of a shadow in the region of the third ventricle. Vestibular tests gave 

no definite abnormality. 


Operation by Dr. Grant. A trans-cortical incision was made into the 


ventricle. On opening the ventricle there was seen a yellow tumour, apparently ` 


cystic, bulging through the foramen of Monro. The tumour only loosely 





Fic, 6.—(Case 10.) Mixed tumour with the presence of embryonic tissue. Mag. 69. 


occluded the foramen and it appeared as though it may have acted as a ball 
valve. There was the usual perforation through the septum pellucidum, which 
occurs so frequently in hydrocephalus and accounted for the free communication 
between the ventricles, even though the tumour occluded the foramen of 
Monro. The cyst was tuptured and cholesterin crystals escaped. A large 
fragment of the tumour was then removed. A severe hemorrhage occurred 
and was stopped with difficulty. Transfusion was performed and the child 
left- the operating table in good condition. However, six hours later she 


eollapsed and died, with a high pulse and respiratory rate and a temperature 
of 108° F. 
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F16:7.—(Case 11.) Hemi-section of brain showing encapsulated tumour completely | 5 
filling the third ventricle. ` i 





Fia. 8 —(Case 11.) Adamantinoma of the hypophyseal duct, Mag. 69, 
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` to sb and in the right eye to 3. Her fields showed. a left homonymous 
-hemianopsia. Basal metabolic rate minus 23. A transfrontal craniotomy 

was performed but nothing was found, and a sub-temporal decompression was 


later done.. Six months later she again reported to the hospital and said that ` 
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Fic. 9. —(Case 12.) Cross-section of brain showing anterior and posterior extensions 
of tumour, 


her vision had greatly improved; she still ate enormously, passed enormous | 

quantities of urine and drank large quantities of water. The skull defect did t 

not bulge. | | 
On a third entry, one year after the first, the patient was semi-stuporous. 

Her physical signs were otherwise unchanged. Rather suddenly she became 
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Signs of cerebellar involvement are present in this group.of cases and 
very often lead us to suspect a tumour in the posterior fossa. 

The chronology of the history is of extreme importance in the 
differentiation of these lesions from. those of the posterior fossa, 
Tumours involying the mid-central region present cerebellar signs late 
in the course of the illness, whereas tumours which originate primarily 
in the cerebellum give their characteristic symptoms early in the course 
of the disease. This point is of extreme value in the differentiation of the 
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_ ftc. 10.—(Ventriculogram.) The lateral ventricles are symmetrically dilated and there 
is a definite shadow showing an air-filled third ventricle, Diagnosis: Tumour of the 
posterior fossa. 


tumours arising in the mid-central region and those arising sub-tentorially 
when an accurate history can be obtained. 

Ventriculograms and ventricular estimation.—F or the differentiation 
of mid-central tumours from those of the posterior fossa, and for the 
differentiation of mid-central tumours from each other, a ventriculogram 
is of extreme value. Symmetrically dilated ventricles with signs of 
cerebellar disease are not sufficient evidence for a diagnosis of a tumour 
in the posterior fossa, nor is a cerebellar decompression indicated. In 
the cases herein reported, five presented such pictures (1, 2, 5, 6, 7) and 
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d fs Sour At (3, 4,8,9), though without sighs of cerebellar lente: He Aik Y ^d 
ES x in the posterior fossa. Cases 11 and 12 were of suprasellar origin, 
-—- while Case 10 was definitely diagnosed as tumour of the third ventricle 
at: yana operated upon as such. 

i Sc — When confronted with symmetrically dilated ventricles, with or 
_ without signs of a cerebellar lesion, it is important to eliminate a mid- 


“central supratentorial, tumour, and this should always be considered 
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Ir , Fic. 11.— Ventrieulogram. The lateral ventricles are symmetrical] y dilated but the Ob 
"vn EC third ventricle i is not filled with air. Diagnosis: Third ventricle tumour. "Ce 
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y jn the diagnosis. If in performing a ventricular estimation sym- 
e metrically dilated ventricles are found, the patency of the foramina of 
sët ` Monro should then be tested bythe introduction of d dye in one ventricle a 

_ and its appearance-time noted in the opposite ventricle. If one ventricle 
x is injected with a small.quantity of air the rotation of the head to the 
ae opposite side also may disclose a foraminal block. The ventriculogram ` — 
n "will show a dilated lateral ventricle. Partial ventriculography wherein. ^-^ 


21 E only small quantities of air are injected will not fill the third ventricle — 
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sufficiently to make it xisible e on the plate. lf both ventricles be filled 


, with air, there will be sufficient! air in the system to fill the third ventricle 


(fig: 10). If when both ventricles are dilated the third ventricle is not 
filled, and one is sure of proper technique in the performance of 
ventriculography, we must consider a bock of the foramina of Monro, or 
the existence of a tumour filling the third ventricle (fig. 11). If the 


. third ventricle is partially filled and there is evidence of distortion in the 


roof region, with bilateral dilated ventricles, we must suspect a tumour 


SEE either the pineal body Or the corpora quadrigemina. 


i ! ERE TESTS. i 


In — “years the vestibular tests iiid out by experienced 
observers and considered in conjunction with the neurological findings 
have proved of great aid, particularly in the classes of tumours under 
consideration: "When the neurological signs are present, the commonest 
error of diagnosis has been to place these tumours subtentorially. A 
paper, as" yet ‘unpublished, by Fisher and Glaser, indicates that the 


. findings of the vestibular tests can make this differentiation clearly.’ 


£ 


Not only'can they place the lesion supratentorially, but they can also 
very often accurately localize its position. 


SURGERY. 


The surgery of iiis region has been long discussed; the earliest 
references are those of Krause in 1907. He states that the corpora 


E quadrigemina bad, not, been, as yet, the subject ` of surgical treatment. 


He believed it possible to interfere surgically by attacking that region 


` "through the posterior fossa of the skull by advancing between the 


cerebellum and the cerebrum. Not only tumours of the corpora 


" quadrigeiina, but pineal tumours and tumours of the posterior end of 


the corpus callosum, could be reached by & similar approach. In 1910 


" Gordon” Holmes, pee Md a paper, by Hinds Flowell, believed that 


pineal tumours might"be susceptible of surgical approach. Sir Victor 
Horsley, at the same. time, made the statement that a supratentorial 
access to the pineal region might be feasible. In 1913 Herman 


. Rorschach, reporting a case, decided that there were two means of 


approaching this area, one by way. of the cerebellum through the 


. tentorium &nd between the hemispheres ; the other by the supratentorial 
» approach between the falx and the hemispheres. The posterior part of 


the corpus callosum should be separated, and then by transverse incision 
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ihe córpora. quadrigemina would, ‘be. ‘exposed,’ They porated upon one. E 
"pne. by - this route, : but’ did . not “discover & tumour. ;. The patierit + 

d'G 7-récovered. Poussepp, i in 1914 approached. a tumour of the pineal ‘by-: 

p the tentorial route; ‘but the patient survived ‘only: ü few hours. . In 1921, = 
' Dandy: published ` an operative procedure similar in ‘all, ‘details to that. 
ipt Rorschach. >` By this’ means, he’ removed two pineal tumours, .one a; 

bom ~ tuberculoma, the. patient surviving eight months, and the- -other D 
i probable pinealoma, with death: in forty-eight. hours. , In. 1924, Howard 
^ Naffziger: suggested an ingenious way of approaching ‘tumours. of this... 

: area,’ Utilizing’ the fact that ‘all tumours of this area, caused bilateral | l 

T >, hydrocephalus with tremendously dilated ventricles” and &. thinned and : 
, “r avascular cortex, he suggested an. osteoplastic flap uncovering the, 
„frontal ‘lobe. By: elevating the frontal lobe and incising. the cortex 
A beneath, he could enter the lateral ventricle; and, ‘through’ the dilated : 
. foramen of:Monro, the third ventricle. By. this niethod. he succéssfully S 
` - removed a third, ventricle tumour; the patient surviving the operation.” 
“In one: of’ the cases herein reported Dr. Francis Grant partially removed : 
2T bunou in & practically moribund child. „I$ appeared that this method. , 


of approach was feasible. and worthy of cóhsideration ì in all’ cases. ` 
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un CE T'umburà- of "ilis pineal, corpora ‘quadrigemina, and. third 
s s ventricle present closely: allied neurological gigns due to the - fact ‘that - 
E same anatomical structures may. be involyed in ‘each case. ': ZE 

SECH No, cfinical evidence ` ag to the funétion ‘of the’ pines or DOPO T 


 iusdrigemina i ig provided by these cases. . : pm 


V. 4 ` DI Signs of .involvemént of^ is SIBI E a thé. ev 
_ chronology of events, and ventriculographiic and’ vestibular investigations 
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EN M "This" ig the first’ part ol the’ second volume "d Professor. J (chte book’ On Eod 


di» c 


F? “Tho Normal and? ‘Pathological’ Anatomy. and Histology rof the Uerebrum;’ E 


" > which forms a "part of ‘the ‘large « ‘ Handbuch. der. Psychiatri,” ‘edited: by. 
:Próféssor Agcliaffenburg. . The. present volume bas fo do with the’ special " 

d 9 Pa pé blog. ‘of. the ‘cerebral 'eortex'in' its relation to psychiatry. - "We. are’ 
as =. proiised & second part, which ‘will’ include thie ‘extrapyramidal ‘diseases arid . 
^g those: lesions ` of- the basal gangha which. “are related."to psychical disturb- . 

` ances and changes of behaviour:: Ir the first chapter the author. discusses. the 

:« difficult, problem ‘of: ‘the extent boy. ‘which mental: disease is dependent bri struc. 

SC türál change iñ Ehe brain. For. him: there ‘ig go Sharp dividing" line between’ 


^ 


a 
+ ow 
à 


T "iehémieal o or metabolic alteratión'i inthe: néuróns which cannot be demonstrated | 
"as the technique of histópathology, but whichis yielding its secrets, one by'one,' 


lié organio and the functional. ` -Fanctional, diseases’ arexdue to, a reversible | D 


^ 
c 
D 


tò jiierochemical and’ biochemical investigations., Defeotive oxidation has been i 


` E ‘shown, by- Pighini: ‘and Marinésco to plan ‘considerable’ part in these processes, 7 

vin. "and recent work; on the ‘blodd-supply- of the cortex and its, relationship to the; ,° 

BUS oxygen requirements'of the cells of the various, layers has clearéd à away some y: 
x the, difficu]ties which have prevented a proper, understanding of. the problem. ` 

eA 5 This introductory. chapter: .does- little, however, beyond stating the, problem - 

we a indicating ib coinplexity. -. ‘What ig. already: known. of the. pathology otv 

^ ' mental ‘diseases shows how ` varied. may be the alterations in thé brain., Not ` 


Di 5. ne localizatión and ` distribution, 'of- S e Jesions, but. their Seier and the E WM 
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+f vy, e e 


a "permutation and combjnation Bre E We must. sheréfére ‘be cantent, tol 
ARE progress - step . by. step, and xiof geek to solve the ‘whole: problem. of mental : 
De CS T disease ` bý" any, : ‘single . theory or cchéeplion, whether. ‘psychological, or 
EM OPUS . WË Sue 
RÉI The rest of: the lobis ig an. alkene of- this gfsdual progress. " They iidividdal 
EX E Es ‘treated are; tuberculosis of! the. „córtex, syphilis in’ its variots cerebral j 
dë sp manifestations, Afriéan and American trypanosomiasis (these t two very y shortly), - 
gt a multiple, sclerosis, and diffuse ‘sclerosis (Schilder' g disease). ` The impórtant, 7 
E . problem: of “cerebral syphilis has ;recéived such full treatment, that. there is 

: little room: fot. anything ‘alse in. -&his volume, and’ many forms of cortial: lesion ` 
` 7. which have & psychiatric ittteroàt remain to. be treated, ws well as thope mental 


7 Bega) in which, the chief lesion’ falls on a the, asal ganglia.” > Ae aa ; 
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Professor Jakob and his associates have paid particular attention to 
cerebral syphilis for many years, and the results of their work are summarized 
in this. chapter of 260 pages, which is probably as full and comprehensive 
an account of the disease as can be found anywhere. There is a valuable 
section on the psychoses accompanying tabes which, under the name “ tabo- 
paresis,” are too often assumed to be of the same nature as general paralysis. 
Professor Jakob considers that this is usually but by no means always a true 
assumption, as the pathological basis of the cerebral symptoms varies widely. 
Another section deals fully with the difficult. question of the pathogenesis of 
general paralysis. Here the author shows both a wide knowledge and a 
tolerant criticism of the work of others. He holds the modern view that both 
the infiltrative and the degenerative processes in the cortex are direct results 
of the presence of the spirochæte, but be is unable to give any very definite 
reason why the spirochæte should in one case cause a gummatous lesion and 
in another. case an essentially degenerative process. 

The book is well produced and beautifully illustrated. The use of type of 
varying size to indicate the relative importance of paragraphs might be more 
used in English textbooks. The illustrations are all excellent, and more care 
has been taken than in the first volume to arrange them so that comparable 
illustrations of the same area under different magnifications or with different 
staining methods are on the same page or face one another. 

We look forward to the third volume of the book, which will, we hope, 
contain the index to the whole. 


^ Lewandowskys Handbuch der Neurologie. Erganziingsband ; 2te Tei, 
Qte Abschnitt. Die Si ymptomatologie der Schussverletzungen der 
Peripheren Nerven. von O. FOERSTER. 1929. S. 534. Price 
86 M. 2te Teil, 3te Abschnitt. Die Therapie der Schuss- 
verleizungen der Peripheren Nerven. von O. FOERSTER. 1919. 
S. 212. Price 86 M. Berlin: J. Springer. 


In a recent number of this Journal we reviewed the first of this series of 
volumes in which Professor Foerster dealt with the anatomy and physiology 
of the peripheral nerves. This was introductory to the two volumes GES 
notice here, in which he discusses the symptoms and the treatment of gunshot 
wounds of the nerves, based on his investigation and treatment of nearly 4,000 
war injuries. Though it is to be hoped that the author’s experience will not 
be in the future required in this special field, the truly classical treatise which 
he bas produced in these three volumes will undoubtedly influence teaching 
and practice for many years. There is no aspect of the subject, either clinical 
or surgical, that is not adequately dealt with, and the nuwerous problems of 
physiological or. academic interest presented by injuries of the peripheral nerves 
are discussed equally fully. The chief value of the work les in the presentation 
of his personal experience, but the widespread literature on the subject is fairly 
‘and critically reviewed too. 
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^ , " After shot sedtions, on the. frequency’ und the: nature ‘of guinshot'i injuries ot^. Si 


' he 'Berveg, he discusses the, arly. and, later structural changes’ produgéd by,: m 

"Penetrating woünds and the ‘regeneration, of the fibres, and .ütilizes ‘in’ his | E 

efotiptions, numerous” striking illustrations, mainly from’ Spielmeyer: Eyen‘, 5e 
on ‘thie, degenérative and régererative processes in: the motor . and sensory. end. es 
«e p re, fully déscribed.. The next 450 pagos ‘are devoted to the motor v E 
l Sg disturbances produced by, nerve, injuries ; ; int it every known’ symptom ig. fully ` CN 
discussed, most’ of, the, important féatüres being illustrated: by photographs or” ; ] 
`, drawings. ‘Disturbahées of- sensation are described, in equal detail, including ` SÉ 
oo f the ‘phenoména present during: recovery and 'Éhe influence of concomitant ) 
: “vascular lesions. upon’ them. ' One’ chapter that deserve. Special. mentions, f. 

“that 4 in, which the variable distribyition of? the loss’ of different, forms of Goen, 

K Mon from lesions of the main nerve trunks and their branches is described and... 
T ` Së copiously. illustrátód. "The last: ‘chapter’ of thie volume deals with the various n 
D ` naagoniotor, ‘secretory: and’ trophie changes associated "with i injuries of nerves .' 
' +." Over 200 pages are, ‘allotted tothe treatment of. nerve i injuries. Conserva vé T 2 
ae snbthods directed’ to the prevention, of overstretching of the paralysed muselésy' a Ké 
» and ihe; formation ob contractures and of changes i in the joints. are discussed," . .' 
; o B8 well as the indieatidus- for operation and’ the most ‘suitable’ operative pro- ` , 
"m -'éedures dor individual Cages.’ The results: that may be expected from niri. Ka 
PA y n ‘are set, out from the author's own experience and. the. statistios of others. Ea 
vid e . This: moriüméntal work, for: which. the author deserves unstinted praise, — 


! ‘ill be: indispensable to all engaged. i in 1 the diaghosis and treatment of injuries ' ^. 
of the peripheral, nerves. Es e Uwe io od , Kë PA 
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: i nes ative Noindlogy : A, A2 and- 1 Teatbosk for the Study of Hie, 


s * pNersodg System of Vertebrates. By. Je B. ‘Parez. Pp. 518, with“ ^g 
TE _ 315° illustrations. ` Dia York: T Ka KE Co: vigas. Price . M 
E 16 dóllars..:. » m "E EE d v. SUN d d 
V L "ue ee that. the structure: of thet aT can "be best Sad most’ intelli- ` Ze? 
gently studied. from thé comparative point of view, ior in many respects the ae 


T eweg systems” of the lower vertebrates: is, constructed on simpler lines, and ! 25d 
k this method of approach also -gives instructive evidence of the relation between. RO 
B x the mode of: lile of the animal and its nervous development.’ ' The ‘author’ B aim © 

. has been: io provide fór the biologist and physiologist, ae welliag for the student; : 
E T. p medicine, a textbook on’ the comparative anatomy: of.the nervous system, 2 
ap »,Wfitten 'máinly around the mammalian brain. Iti 1s, nof, Dë he suggests in: his : 
: ` | ‘prpface, merely a ‘laboratory: ‘mantal, ‘though’ the student who studies vit with, E 
i specimens, before him’ will ichs learn. more ‘from it than, he who’ eng H 
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. The first two parts) which’ sombrise the Pe gun et the, book; deal ` 
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* system; in the third part the structure of the brains of the lower vertebrates 
^. 1s described more concisely. The text is clear and readable, and presents few 
divergences from the .generally accepted ' views. Ib ig So idnly illustrated, 
chiefly be original | drawings, though some are borrowed from well-known 
‘sources. A special feature of the illustrations is the use of the same legends 
"for analogous structures in different Species ; this facilitates comparison, but 
: he warns against an attempt at too rigid a homology. Several of the figures 
are drawings of dissections specially prepared to show anatomical relations 
as simply as possible, and. there are many diagrams too. The book can be 
' . recommended a8 a simple | and Desen textbook on the anatomy of the 
l nervous system. FS 
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Dre Neuropathologischen Syndrome. Non M. Knorr. 8. 554, mit 216 
Abbildungen. Berlin: J. S. Springer. 1929. -Price 45 M. 


‘The author describes 3th various symptom-complexes of nervous disease, 
firstly under the heading of motor, sensory and reflex disorders, and then upon 
& topographical basis. -There are algo: chapters on vascular disease, neuro- 
syphilis, meningitis, encephalo- myelitis, endocrine disorders, the angio- phos 

; neuroses and the neuroses. 

The clinical descriptions are clearly written und comprehensive, and are 
well ‘illustrated by -original photographs. "The author’ has embodied with 
remarkable completeness the great mass of recent observation on normal and 
abnormal reflexes and on the cerebral ‘localization of symptoms. d 

In his.effort to incorporate the modern applied physiology of the nervous 
system into the elinieal framework of bis subject the author has been less 


' , successful. This, perhaps; is inevitable, since the physiology of the nervous 


[ system is af present in a state of very active growth, and the majority of 
attémpts to determine the functions of the different parts of the nervous system 
upon a clinico-pathological basis take too little account of modern advances in 
neuro-physiologieal doctrine, and even’ when they make contact with it they do 
not discard with sufficient thoroughness the vast amount of purely speculative , 
opinion, that has obtained currency in neurological clinical literature during the 

| past twenty years. It is clear that any attempt to retain and to combine both, 

, withoub'& preliminary elimination of what is SEET nasounGy cannot 
be successful. 

‘These difficulties are ‘itwetrated in the Retter sections of the book 
- dealing with motor symptom-complexes and with the sensory system. 

Nevertheless, the. author’s failure to achieve a satisfactory synthesis of 

"elinieal, pathological and physiological observation does not lessen the value 
of his book as an up-to-date and concise account of the REES of 
nervous disease. 
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' Heidelberg: Grosberger. 1928. Price 2 M. 


The monograph is the first of & series ue be published under the title of 
“Medizin in Einzeldarstellungen."' b 
The author's theme is the physiology of the reflex phenomena of spastic 


' paralysis, for which he attempts to formulate o generalization comparable with 


those of Wernicke and Mann in respect of paralysis &nd spasticity in hemiplegia. 

His clinical matérial consists: of forty-two cases of spastic paralysis of. 
v&rious clinieal varieties, and the source to which he goes in the endeavour to 
find support for his theme is, almost wholly, German neurological literature. 
While much valuable work has been done on the physiology of the tendon- Jerks, 


- and upon the action currents in skeletal muscle, in the University of Heidelberg 


within the past few years, it is clear that an auther who thus voluntarily — 
restricts bis sources of inspiration cannof present a balanced or modern account 


' of his subject. 
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Ea Myastheni. Maladie d'Erb- Goldflam. Par P. Bovnosors. Pp. 207. 
Paris: N. Maloine. 1929.. Price 26 fr. 


This monograph on myasthenia gravis fills a definite blank in neurological 


literature. It provides a complete history of the disease since it was first 


recognized, and gives a satisfactory review of its clinical features and of the 
pathological changes that have been described in association with it. The 
most interesting pages, however, are those on the electro- physiology ‘of the. 
myasthenic muscle, ın which the nature of the so-called myasthenic reaction 
is‘analysed and numerous observations on the chronaxie and the action currents 


‘of the muscles are described. These abservations prove that the myasthenic 


reaction is not specifit for this disease, while other methods of electrical ex- 
amination show that normal and myasthenic fatigue differ in degree only, not. 
in nature: The author concludes that the myasthenic phenomena cannot be 


' explained wholly by an affection of the muscles, and assumes a humoral dis- ' 


wf 
EN 


turbanee in which one of the endocriné glands probably plays an. important 


part. ; 


This interesting monograph is ünforiinately gpoiled by many bros cis 
errors and faulty pagination. , 


KM 


Epidemiology : Old and New. By Sir WinLiAM Hamer. Pp. 180. 
London: Kegan Paul and Co. . 1928. Price 9s. 


The author compares the behaviour of epidemics ag: Soen in and from ' 


London during the past forty years with corresponding happenings in ' ' 


Sydenham's time. 
The clinician who reads this book, as every clinician may.do with profit, 
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"will early realize Ge great’ stride’ whieh ihe science of SE E has made , 
rre ‘the past quarter of & century, and the revolutions which ‘it ig destined” 


to work i in; our: conceptions , of. the relationships existing between organisms and : 


. the diseases believed to be caused y them. : : 


; Se He will also find im its pagos &. philosophical ‘outlook which is too rarely to 
Je found in clinical writings. i ; 


attacking the nervous system in theit possible relàtion to influenza, Sydenham’s 
‘standard fever of. nature, ` must prove -of great ‘interest and importance. 
’ After a generation, of ‘clinical analysis and differentiation of, the various 
` symptom- complexes of infective nervous diséages'the BEES for an attempt 
` ak synthesis will not be disputed. GE 


the epidemiological standpoint it ig clear, then, that the epidemics affecting the 


central nervous system which 'haye been under consideration all stand in close i 


To the neurologist in particular. the consideration of the infective ee i 


3 


i The author's: standpoint is expressed in the following Saleen “ From 


relationship bo one - -another and to ‘influenza. . They. are none of: them "new | 


diseases," though' it must be agreed that in order to-find parallel instances to 


the recently Observed vagaries of encephalitis lethargica, we have to bark AWAY, 


. back for a Aumber of years...) 7. ' The question has therefore to be cou- 
..' sidered whether epidemics, ge different portions of the ‘cerebrospinal 


nervous "system, and theréfore producing widely different symptom complexes,’ 


may be due to related. viruses, or even to some one virus, ,producing effects of 
` Varying character, when operating upon communities exhibiting differing 
' degrees of resistance to inen: Or living under. differing climatic or social 
‘conditions:” . i MN S ' : 


P 


i d S Little às x purely clinical: training may dispose the OE io accept such 


sS standpoint, the evidence upon, which it is founded must be considered upon 
its’ merits, and, these” can have no. more, ‘authoritative exponent than Sir 
-Wiliam s JEU boe ws og 2 + 
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Glaus Ster des Sainte ““Affeotions du. Crile nerveux. Par 


E E. "E Nobétgurt. Pp. 372. Paris: Masson ef: Cie. 1928. Price 


= X E A bd 
| 45 fr. -F H i CS 1 Ir 1 * r 
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The author records de length a seriós, ‘of: sited dem e of organic 
“nervous afféctions ‘of childhood. . Case histories, signs and symptoms, treatment 


, and: prognosis | are discussed. at length and comprehensively. Clinical pathology’ 
"end “morbid anatomical findings- arè algo ‘considered in relation to olinieally". 
y CS observed: phénomenà. "un / 
gs The. demonstrations have already. bom published i in various French medical 


- - ‘periodicals, ‘but their collection and publication-in & single volume are amply 
: “justified . and provide & volume ‘of value and. interest. pt 
SC "There'ig an m extremely ful index, but. no table of contents. 
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| Recent A dvancé in Neurology. By w. R. BRAIN and E. B. Ge 
„Pp. 412. London: J. and A. Churchill. 1929., Price 19s. 6d. 


D ? 


Recent A doance in Ps ychiatry. By H. DEVINE. London: J. and A. 
Churchill. 1929. Price 12s. 6d. E 


ee two volumes belong to @ series, now in Course of Ee the a alim 
E oi which is to collect and put concisely the recent advances x -our EE 
in various branches of medicine. ^ ~ ` 200 
The firs& of them includes more than recent advances in "TET in fact 
a` large part of the’ material presented can be found -in current textbooks 
' of. medioine and neurology.’ It is, however, a useful compilation for the student 
cand for the’ practitioner to whom current literature is not available. Otherwise . 
| ib deserves much. praise, as the subjects chosen are dealt with. clearly and con- 
' cisely, and a. considerable critical discrimimatidn has been shown in their., 
discussion. The greater part of the book ig coneérned with subjects of purely 
clinical interest, but certain chapters, as those on Posture and "Tonus, Conditioned 
' Reflexes and Sleep, are mainly physiological. , "d 
It was no easy task for the author of the gecond a to SONT the, 
recent Work ina subject. about the fundamental principles of which there is 
. still much bitter dispute. Fully conscious of this, Dr. Devine has opened his ' 
sur vey with a discussion of the fundamental processes that underlie the related 
phenomena of behaviour. In so doing he attempts to find & place for all the 
physical incidents of an internal and external nature thet play their part in the - 
production of psychosis, and of those so-called psychological ‘processes which `. 
are grouped together under the term states of consciousness. He makes the 
law of blastophoria a foundation stone of his thesis, and seems to place tlie 
centre of gravity, of the psychosis in the realm of the somatic, but he does not 
neglect the more mental aspects of, the study of psychiatry, in fact he refers 
fully to récent advances in the psychological and. specifically psycho-analytical 
studies of the psychoses. But in his treatment of this branch of, the subject 
- -he ‘approaches the (ind of the psychotic with the feehng that what tight 
psychology may throw is likely fo be dim. 

Dor Dr. Devine’s treatment: of ‘the physical problems of the "I r 
nothing but praise can be given. ` He has. marshalled the vast amount of facts . 
on chronic infections, metabolic ‘changes, and the treatment of G.P.I: by 

' - malaria in a masterly way. His chapter on the Biogenie Psychoses takes us 

beyond. the rigid classification of Kraephn to: the more dynamic views of 

, Bleuler, and the morphological correlations óf Kretchmer. i 

| *. Owing to the controversial nature of the basic principles of psychiatry this 

" book is certainly not for the beginner. It will be, however, ` on ` excellent 
stimulus to the serious student and practitioner in psychiatry. 
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` Medicine “and the Man. By Mae CULPIN. . Pp. 67. Psyche 
 ' Miniatures, Medical Series. London: Kegan Paul and Co. 1927. 


, Price 2s. 6d, Soe? 
“Confronted by an imperfect world, Hamlet voiced his i en ECH in the 
famous lines : — : 


D “ The world is out of joint: O cursed spite, 
a + That ever I was born to geb 15 right." 


' No such misgivings beset Dr. Culpin: who, in face of the defects in medical 
thought and-teaching deplored in his book, has sought, and apparently found, 
the facile consolations of wisdom after the event. 
. The burden of his theme is the “ mental attitude which impels us to ascribe 
to physical, causes morbid conditions in which no physical cause can be 
demonstrated, and in which the postulate of a physical cause leads only to 
-& Wrong’ handling of the situation.” EE Even when such error is avoided,” he‘ 
adds, “the diagnosis of a neurosis. or B functional nervous disorder means the 
end of ‘professional interest.” 
Dr. Culpin is ‘singularly unhappy i in TN eT he chooses to illustrate 
the first of these strictures, for it proves to be the case ‘of a soldier who was 
thought to have structural heart disease and was dealt with accordingly, 


‘whereas the event proved that no such disease was present It was surely 


both irrelevant and unnecessary to write a book to tell us that such errors of: 
diagnosis occur, op to deplore their unfortunate consequences, while his second 
stricture is little but the echo of a battle lost and won long since. 

It is easy to make merry over the ‘view, now universally discarded, ‘that . 
_attributed “ shell shock" to minute structural lesions inthe brain, but when 
the condition first confronted the profession in the early days bf the war it 

. would, have been & reckless assumption to label it a neurosis. : 

There is indeed some substance in the author's indictment of the treatment 

of the neuroses in textbooks of medicine, and of the tendency to diagnose 


' .physioal disease in the absence of adequate evidence thereof, but no case is so 


. good that it can dispense with balanced -and dispassionate statement. With 

this D Culpin fails to cos his on 

Seda der. pu "Von Dr. Joizr BERZE and Dr. Hans 
W. GRUHLE. Pp. 168. Berlin: Julius Springer. 1929. Price 


16 R.M. FIN 


This ‘monograph 6n schizophrenia is divided into a general and a special 
section. The first essay by Professor Berze discusses the basic cardinal 
symptom of the disorder as a distinguishing mark. This essay 18, in other 
words, ‘purely formal and should logically have followed Professor Gruhle’s 


a ed which deals with the characteristics of the schizophrenic reaction. 


: Both essays are deeply influenced by the psycho-analytie views on the 
- psychoses, but fall recognition ` is also afforded , to Jung, Maeder, ones 
, Minkowski, and the French school. 
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Psychotherapie. Voraussetzungen, "Wésen, ~ Grenzen. Von Hans © 
- PRINZHORN. ; ‘Leipzig: George Thieme. 1929. i 
, Ta all German writers on fundamentals, there is a tendency in this writer 


to overstate the philosophic gravity of the problems of psycho-pathology and of 
the therapeutic methods that spring therefrom. This, however, does not detract 


from the merits of this somewhat long book. The author in no wise spares the 


subject from the harshness of keen criticism, although his sympathies are 


almost entirely on the side of the freedom of psycho-pathology to develop along 


its own lines. Despite this standpoint, the author is in the main largely 
concerned with relating the views of the psycho- SES school to general 
psychology and to theoretical biology. 

_ On the whole a very thought-provoking book to be considered by all who 
gre interested in foundations. 


| Ueber vibus und Abbau der Sprache bet Gesu. Von: Dr. F.G. 
. STOCKERT. Berlin: 8. Klarger. 1929. 


This monograph on the elaboration and disintegration of language in mental 
` disorder covers the field in a very philosophical and systematic way. Chapter I 
deals with i injuries-to the function of expression and reviews, adequately the 
researches on the affeotive element in language, starting with animal expression 
‘and thence to the language of children. This gives the right background to a 
consideration of fully-developed language- and its disturbances. The next 
section concerns anomalies of the representative function. Thus, dealing first 
with the melodic and emotive elements, the author now considers the more 
formal or ideational content of speech. Finally, the funetion of interpretation 
-and its disturbances is considered. The book 1s ‘richly illustrated with refer- 


_ ences to the main reaction types of the insanities, organic and functional ; and 


(v 


3 


general literature from Goethe to Nietzsche is drawn, upon for Moelon and 
comment. Although the treatment has much in common with Head's psycho- 
-logical approach to aphasia, these investigations are not even mentioned. 
This omission is unforgivable in what is after all a serious study in the 
anomialies of speech. 
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Writers of “Original Articles and Clinical Cases” are supplied free of charge 
with 50 copies reprinted in the form in which the, paper stands in the pages of 
* Brain." If reprints are required in pamphlet form, with wrapper, title-page, 
&c., and re-numbered pages, they must be ordered, at the expense of the writers, 
from Messrs. BALE, SONS & DANIELSSON, Lus 83-91, Great Titchfield Street, 


London, W. 
N 


, Membérs of the Neurological Section of the Royal Society of Medicine can 
obtain the Index of '' Brain" for the Volumes 1 to XXIII inclusive, that is, from 
its, commencement to the end of 1900, from Messrs. MACMILLAN & CO., Ltd. 
St. Martin's Street, London, W.C., at the price of 8s. Gd., post free. 


To those who are not members of the Neurological Section of the Royal 
Society of Medicine the price is 8s. Gd. net, and the volume may be obtained 


- through any bookseller. S 
“EDITOR, 
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SUBACUTE COMBINED DEGENERATION OF THE CORD: 
SYMPTOMATOLOGY AND EFFECTS OF LIVER THERAPY. 


BY G. 0. UNGLEY, M.D., M.R.O.P. 
AND 
M.,M. SUZMAN, M.D., M.R.C.P. 


(From the Royal Victoria Infirmary, Newcastle-upon-T'yne ) 


Tuis article recapitulates, with some modifications, the substance of 
our paper [24] in the Newcastle Medical Journal, of January, 1999. 

, The detailed tables have been omitted, and a comparative analysis 
i of the cases before and after liver treatment takes their place. Most of 
the cases have been re-examined, and certain alterations have been 
necessary, due to changes which have occurred since the patients were 
‘last reported on four months ago. In addition, a detailed account of 
` the symptomatology of the sixty- one cases has been included. 

While the beneficial effects of liver diet in pernicious anemia are 
well recognized, there seems to have been some doubt as to the value 
of this form of treatment in subacute combined degeneration of the 
cord. As far as can be gathered from the literature, which is reviewed 
elsewhere in this paper, no extensive series of cases has previously been 
reported on, and it would appear that there is considerable difference of 
opinion on the subject. Because of the doubts existing in this matter, 
investigations were carried out on all cases of subacute combined 
` degeneration of the cord associated with this hospital since January, 
1925; those admitted during the two years prior to the introduction of 
liver diet were included for: purposes of comparison. The series 
comprises sixty-one cases, of which thirty have been treated by liver. 

While our.chief object was to determine the effects of liver treat- 
ment, an analysis of such a large series of cases of subacute combined 
degeneration of-the cord has been found to contain many points of 
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interest; in" the symptomatology of the disease. It is deris pro- 
posed “to divide’ thé paper into two distinct parts, dealing: firstly with 
ym ptomatelogy, &nd secondly, with the effects of liver SHADE 


Y 4 


I .— SYMPTOMATOLOGY. 


~ 


Before proceeding further, it is desirable to state what evidence has 


: been considered necessary for & diagnosis of , subacute combined 


degeneration. 
No case has been included which has not shown definite signs of 
involyement of either the posterior or lateral colamns of the cord, or of 


‘both sets of columns. 'Inco-ordination and ataxia from loss of muscle 
- and joint’ sensibility, and in addition loss’ of vibration sensibility, are 


the signs which have been taken as evidence of posterior column 


) involvement. GEN 


The “extensor” type of plantar reflex (Babinski’s sign), with or 
without exaggeration of the deep reflexes and patellar or ankle clonus, 
have been accepted as evidence of I degeneration of the eee fibres 
of the lateral columns. 


Numbness and tingling in the hands and feet, and slighter degrees | 
of anssthesia in the periphery, although important symptoms, as well as ' 
. loss of ‘knee and-ankle jerks, have not in themselves beén regarded as 


sufficient to warrant a diagnosis of subacute combined degeneration. 
A: certain number of patients "with pernicious anemia exhibit. these 


phenomena, and although we are aware that they probably indicate . 


involvement of the peripheral nerves, or, as some, believe, of the 
posterior columns, we have dim. excluded such cases from this 
series. ` S 

Incidence.—The total number of. cases was 61. : This shows that 


the disease is not as. rare as some observers have been inclined to ' 
| believe. : " 
We cannot state definitely whether it is more common in this: 


vicinity tban elsewhere; however, a study of the geographical distri- 
bution might reveal some interesting facts. ; 


The sexes were involved almost equally; 82 being males and 29” 
females. The ages varied from 29 to 65, the average age at onset being 


45:8 years in males, and 443 years in females. 
Heredity.—lt is well known that cases of pernicious anmmia may 


- occur in several members of a family, and similarly, it has been stated 
-that subacute combined degeneration may have a familial incidence. 


Such cases have been reported by Hurst .[8], Meulengracht [13], 
4 ' l " * | : 
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- Dorst r4], eebe [9], Tiai [15]. ifecheraing [23]. In this 


EE the record of the Watson family is interesting, as it shows 


multiple cases of both diseases co-existing in the one family. Two 
generations were involved, and in the second generation the disease 


occurred ok an early age and was rapidly fatal. 


'* John Watson, Robert Watson, Henry Watson, Zens Lira 


|. aged 56 years. aged 54 years aged 50 (nee Watson), 
(S.0.D. cn 1921.) ' (S, O. D,— died 1922.), (P. yt -——alive uid aged 37 yenrs. 
' well, and working X (P.A.—died 1909.) 
Confirmed P.M. — on liver diet.) ‘Confirmed P.M, 


d , Bliz. Oharlton 
(née Lowes), 
' aged 29 years. 

(8.0. D.— died 1996.) 


The descendants of this family, nearly thirty in number, are at 
present being investigated with special regard to gastric analysis and 
blood changes. Up to the time of writing, the four sons of Henry 
Watson Have been examined; in.two of them achlorhydria is present. 

‘Similar investigations are being’ carried out in another family, in 
which two sisters have been affected : one died of pernicious ansemia 
six years ago, whereas the other is now under treatment for subacute 
combined degeneration. 

Onset.—As & rule the patients have been singularly free from 


| previous illnesses. The onset was usually insidious (58 cases). In the 


three remaining cases, however, the disease began suddenly in the form 
of an attack of so-called " influenza" with fever and pains in the back 
and limbs. This was shortly followed by numbness and tingling in the . 


.hands and feet and weakness in the legs. A sudden onset was not 


necessarily associated with a rapid subsequent course. 
In 39 cases (63°9 per cent.) the first symptoms were referable to the 


, nervous system :— 


Numbness and tingling in 15 cases; it ig interesting that in two of 
these the patient stated that the first symptom was a tingling at the 


tips of the fingers or toes on flexing the head. 


Weakness, or stiffness of the legs in 17 cases; occasionally 
commencing unilaterally (8 cases). Sé 

Pains in,the back or limbs in 4 cases, | 

In 10.ca88es (1674 per cent.) the earliest symptoms were referable to 


‘the alimentary tract. These consisted, usually of indigestion and 
vomiting, and occasionally diarrhosa; in, one instance the initial com- 
.' plaint was a sore tongue. 
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In 12 cases (19°7 per cent.) the first symptoms were attributable to 
anemia. These comprised such complaints as pallor, general weakness, 
shortness of breath, and palpitation. Two of these cases deserve fuller 
description. Collier [3] states that no case has'ever been reported in 
the literature in which a patient, already under observation for pernicious 
anemia, has developed signs and symptoms of combined degeneration 
of the cord. .Piney [20] appears to be of the same opinion. In this 
series it has occurred definitely in two instances. 


Case 16.—S. M., aged 46, female, was admitted on April, 1927, with a three 


years’ history of anemia and general weakness. Vomiting had occurred 


during the past year: No numbness or tingling was present, and nothing 
abnormal was found in nervous system. Gait was not unsteady... Glossitis 
was present and some pyorrhos. Blood-films were typical of pernicious 
ansemia.. Red blood-cells numbered 2,870,000, and the colour index was 
above 1. The white blood-cells were 10,000 per cm. Wassermann test 


' was negative. At this peridd the patient was an uncomplicated case of: 


pérnicious anæmia. ` 

. . Under liver treatment she improved, and at the end of three months felt 
quite well (August, 1927). She then stopped taking liver because she had 
difficulty in digesting it in the hot weather, and thought that there was no need 


to continue with it. About four months after the cessation of liver diet she, 


bécame much.worse. Not only did her pallor return, but she began’ to com- 
plain of “ pins and needles” in the extremities, and later became unsteady on 


her feet, so that she staggered as if drunk. The condition progressed, and 


finally she lost the use of her legs. 

In May, 1928, the patient was re- admitted to hospital, having had no liver 
diet for ten months. On examination she was grossly anemic, with a yellow 
skin. .Glossitis was present. The spleen was not palpable. She complained 
of numbness and tingling in the extremities, of headaches, and was unable to 
. stand. Knee and ankle jerks were present, but tha plantar reflexes were not 
obtained. Some inco- ordination was present, and sensation was much blunted 
in the legs. Red blood- cells numbered 1,088,000, the hæmoglobin being 


- 20 per cent. 


Liver diet was recommenced, with a half-pound of cooked liver daily. The 
response was rapid, and the reticulocytes rose to 20 per cent. When discharged 
a month later the red blood-cell count had risen to 4,202,000 per c.mm. and the 
hæmoglobin to 50 per cent. 

After leaving hospital she continued to take EE? one and three-quarter 
pounds of liver a week. 

On December 6, 1928, she was re-examined. She has gradually improved, 
has gained in weight, and can now walk withcut the'aid of a stick. The 
knee-jerks are present and the ankle-jerks absent. The plantar reflexes are 
doubtful. . Go-ordination is good and Romberg’s sign negative. There is 
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Pe slight inipairment of joint: sense, and tee ;sen&e is dendo Below the 


knees, Sensation to fouch and- pin- -prick i is normal.. Red blood-cells number 
‘3,510,000, hemoglobin i is 70 per cent. and the E index E White cells are 
<6; x per. cnm. : 


` The "course of Syene in. this case may be divided ‘into four 
stages :- ic - 

(1) A stage of pernicious angmia without any ‘symptoms. or signs of 
oe of the spinal cord. 

: (8) Rapid remission of the anemia with liver treatment. 

(8) Relapse of the disease following cessation of the liver diet, 


, with the development of subacute combined’ degeneration of the cord. 


* 


"E 


* 


; (4) Gradual improvement óf' both. blood and nervous SES EE 
after a farther course of'liver treatment. 


The following case is another interesting PUER — 


i x 
G. R., aged 49, inale, was Nee in May, 1995, as a case of pernicious 
-anemia. He complained of weakness and. pallor and of vomiting and diarrhoea. 


. The tongue was clean, with doubtful glossitis, and. he was markedly anri. 


The spleen was not palpable. There, was total achlorhydria. No abnormal 
signs were found in the nervous system. - Red blood-cells numbered 760,000 
per c.mni., and the film was, typical.’ He then had & remission and was well 
for a few months. - . 

March, 19926. — Readinitted with ‘relapse. He Was "n ansemie, with 


.- yellow colour, and. complained of vomiting &nd'diarrhosa. Signs of spinal 
-Anyolvement were now beginning to appear: The knee and ankle jerks were 


: exaggerated, and. ankle clonus was present.. The plantar reflexes were flexor.” 


~ 
D 


There was inco- o-ordination of the legs... Red blood- cells numbered 688 000, 
eier was 16 per cent., and the colour index 13. 


` After a blood- transfusión his E céll count rose to 3,180, 000, and he was , 


discharged s : i 
l . September 1926: m Was again admitted. 

After leaving the-hospital i in April, he had returned to work ‘and had bois 
fairly well until four weeks ago. Vomiting and diarrhosa had recommenced 
and, weakness of the-legs developed. His feet were numb with “* cotton-wool ” 
feeling and some ‘loss of 'sensation. .Thera WAS gross inco-ordination of arms 
and legs, and Romberg’s sign.was very marked. The knee and ankle jerks were 
‘active ; the abdominal reflexes were absent, and the plantar reflexes ‘‘ flexor.” 
He was very pale with a yellow colour, and was. extremely ill: His temperature 


f WAS 104°, and the pulse 130 per minute. Red blood- cells numbered 950, 000 


` éhanges found in cases of-pernicious anemia, there was extensive degeneration 


_and the white cells 5,600. F l : 
^. He died a "week after admission. On mis in addition to the usual 


of the posterior columns of the cord. 
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m toms ia Signs. 


These will be considered under the headings of nervous system, 
alimentary tract, and blood, | 
- Nervous system.—Numbness and tingling, or “pins and needles" 
in the extremities, generally of ' "Bore and stocking S distribution, was 
invariably present. oe 
In addition, various other gece were noted, sieh BS girdle 
sensation and pains in the back and limbs, and a common complaint 
was that objects felt cold to the skin. | 
Inco-ordination and ataxia of the lowe? limbs were présent in all 
cases: in which there was sufficient power for these signs to be elicited. ` 
Vibration sense in the tibiæ' was impaired or absent whenever noted. 
Joint sense in the big toes was also absent or a whenever 
noted, with one exception (Case 5). MT 
 Anssthesia fo touch and pin-prick of varying degree was present in 
the extremities in a fair proportion of cases. In12 cases the anesthesia ` 
was gross:in degree, and in two of these it extended üp'as iu as the : 
waist. ` 1 : 
E was & feature in 8 cases. 
Reflexes: The knee-jerks were absent in 12 cases, and the ankle. 
.jerks in ll cases. More frequently (27 cases) the deep reflexes were 
exaggerated even in the very advanced cases just prior to death. The’ 
plantar responses were’extensor in type in 41 cases.; In three fatal 
' cases the plantar responses remained flexor. EH In one of 
these an autopsy -was performed, and showed involvement of the 
posterior columns of the cord only. l 
Athetoid movements occurred in one instance (Case 7). These were 
slow rigid movements of the hands, which continued incessantly through- 
out the course of the .disease. It. is interesting that in this case 


a ^ ^ * t LI ^ D 
. . stimulation of certain areas in the lower limbs produced diffuse pain of 


-thalamic type. , gat | 

. Ocular manifestations occurred in several afin Some degree 
af optic atrophy of the primary type was ncted in three cases, the 
diagnosis being made on ophthalmoscopic evidence ; nystagmoid move- 
ments were present in six and diplopia in two cases, in one ‘of which 
it was associated with a paralysis of the fourth nerve. 
| Mental disturbances were present in three cases. In one there was 
a marked indifference to surroundings, almost amounting to stupor. In 
the second: (Case 21) delusions of persecution were present, whilst the 
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. third (Case 26) suffered from delusional insanity, which necessitated 
certification. 

Disturbances of micturition: were SR in 26 cases. These 
included difficulty (12 cases), incontinence (11 cases), retention (2 cases), 
_ and precipitaney (1 case). It is worthy of note that in all except two 
of these cases the trouble was accompanied by other évidence of 
- pyramidal involvement De, extensor, plantar reflexes). 


Alimentary tract.—Symptoms or signs indicating involvement of 
the alimentary canal were invariably present. 

l Teeth: No case was. encountered with sound teeth. There was 

either definite pyorrhosg present, or else all or most of the teeth had 
been extracted. In some ‘cases this had been carried out fifteen to 
twenty years prior to the onset of the disease. 

Hunterian glossitis was noted i in 29 cases; of these 18 complained 
of soreness of the tongue. 

Gastro-intestinal symptoms were a common feature. Indigestion 
was noted in 22 instances;, this usually took the form of discomfort 
after meals, with or without actual pain. Vomiting occurred in 11 of 
these cases.  Disrrlicea was a feature in 3 cases. ` ` 

Achlórhydria was found in every case in which a fractional test 
' meal was performed (44 out of 61): 


Blood.—In every case except six, a definite degree of anemia (V12., 
below 4 millions per c.mm.) was present when the patients first 
came under observation. The average count for all the cases was 
2:59 millions, the lowest being 680,000 and the highest 5'6 millions. 

It is interesting to note that the three cases who survived for 
more than two years without liver treatment all had comparatively 
high counts—viz., 5'6, 4°45, and 3:9 millions per c.mm. respectively. 

The colour index was usually, but not invariably, above unity. 

The blood-films ‘as a rule were sufficiently typical of pernicious 
ansmia to be of great value in diagnosis.’ 

' When the degree of anemia is not marked, special methods may 
be necessary to detect the presence of miacrocytosis. These include 
such means as the Price-Jones curve and the diffraction method. 

Yellow discoloration of the skin was present in the cases in which 
anemia was at all marked. 

The spleen was sufficiently enlarged to be palpable in seven cases. 
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A study of the literature shows ‘that. opinions Vary a to the effects 

i sof liver treatment on subacute combined ‘degeneration. ‘Thus, Minot 
and Murphy [15] describe the eflects of this form of treatment i in thirty- 
one cases of pernicious anemias with prominent symptoms. or signs of- 


"degeneration. of the spinal cord. In nearly all instances numbness and 
tingling in the extremities had either disappeared. or had been much 
reduced ; co- -ordingtion had improved in many, and vibration sense in 


‘some cases: Changes in reflexes” had remained unaltered. They appear . 
- io attribute the improvement to an'increase of muscular strength, 
. Becondary to the continpous high level’ of the number. of red: ‘blood-cells ` 


"and attach importance to appropriate re- -educational exercises. 
Koessler and "Maurer [10] report two cases, and Bubert [1] and 


. Mason n2] each describe a single cage, in which marked- improvement. 


in the nervous phenomena occurred on liver diet. Sturgis, Isaacs and 
. Smith [22] found that “improvement: inthe signs and symptoms of. 


combined posterior and lateral sclerosis of the Spinal cord did not 
parallel the regeneration of the blood, although slow improvement in ` 
the neurological condition- has frequently followed. the combined use, ob -> 


diver extract and physiotherapy.” I 

. Wyman , Richardson [21] describes fourteen cases with ataxia, E" 
Er eight showed considerable Zënn and four moderate 
Menu E | vd 

On the other hand, Cohen [2] erie a caée in | which, while there 


was a distinct general EES on liver diet, the nervous condition 


du T. * i 
-- Middleton Déi gece “Tn the majority of ca&es certain of the joe 


E of cord involvement, as parmstheáias, weakness and unsteadi- 


ness ` of gait, have been’ reported’ improved or relieved; but it ‘is an 
'unusnal experience, -and scarcely to be anticipated from the underlying 
pathologic Process, that grave cord PIER will abate under any form of 
"treatment." P? ° i i 
Similarly Ordway and Gorham [19] a are of:the opinion that Sege 


, cord changes persist, almost without exception. Í 


' Fried [5], after describing ‘the pathological changes i in the cord, 
_ concludes : : “The serious character of the lesion of. the spinal cord in 
` pernicious anemia, and the. peculiarities of tissue repair in the central 
neryous system render impossible a cure in the Spinal cord symptoms 


j under the influence: of liver diet. In: ‘view of the nature of the lesion, 
likewise, o one DRY not expect great BEE in the nervous symptoms . 
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‘even though the anemia V. has Bee ER it is iam ds that any 
functional’ improvement at all should occur.’ 
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E “Thirty of this series of ' sixty-one cases have been: Bead by feeding 
^'' on Deet, ` On the whole, the results have’ been very promising. 
" Where the liver régime has been adequately carried out improvement 
* has occurred, not only in the general coridition but also in the nervous - 
;  ,.phénomena., In a few cases, however, in spite of intensive liver 
` treatment death. has occurred, due in most Instances to the güpervenuon 
E of some "serious _complication. C 
- On the other hand, those cases, who have discontinued the liver, or 
have taken it In very small quantities, have become worse or shown but 
little improvement. . Some have improved temporarily and then relapsed _ 
when the liver was stopped. The large majority of the cases not treated 
aby liver have died, and in the remainder the disease has taken its usual 
downward course. 
These. results are shown in tabular form below :— 


Ki 


) - Laver | No hver 
„Improved .. © .. Se iu 17 0 
Not improved, or worse Ge Ke 8 8 
Deaths ` E 5 28 
EE Ee "Total ge 20 81 


» ` 
- 
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The duration of the disease in these two Sege is discussed. 
elsewhere in this paper. 

, Of the seventeen patients who improved ' (Cases 1 to 17), eight 
) (Cases 1 to 8) are back at work, and nine, although not working, are 
much better ‘and ‘able to get about. These patients -have been on liver 
us - treatment for a period varying from nine to twenty-seven months, the 
average period being. sixteen months. eae are ‘all Ton 1 to 8 Ib- 
* . . of liver Der week. °° | l 
B Of the eight: patients (Cases is td 25) in whom ihe symptoms are 
unchanged, on investigation seyen proved to have stopped the liver, or 
to be taking only small amounts, e.g., 1-to 41b. per week, ‘In the eighth 

case (Case 18) there was a septic condition of the urinary. tract. 

Five cases (Cases 26 to 80) died in spite of liver treatment. In at 
least: four of these serious MORD were present, and the amount 
of, liver taken ‘was small. 

Of thirty- one cases’ not tretited by sag twenty-eight have died, and 
three, though still alive, are worse. ‘None has improved. Included in 
‘this " non-liver " series are two cases who’ had had liver or liver extract 
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dh insignificant amounts. On: was admitted’ in'& okee and senii- d 
„ conscious. condition, and althougl: able to takea small quantity of extract e 
„on: one occasion, died within forty-eight Hours. On: autopsy; 4 in- addition 
do ‘the. penal findings; marked pyelonephritis WAS present. We | 


2". The other: case’ was also ‘admitted in extremes. ‘Thera ‘being no^ 


Pie it available at the time, ordinary cooked liver was administered. 
He only tansged to! take if‘ in “very: ‘small quantities onj two or, three 
 Qccágions and died. within. A week of: &dmisslon.. ` SR E 


kd 


$ 


x a account ‘of the grossly inadequate quantities of liver taken i in” ' 


pal ences two’ cases, | “it has not. -been considered justifiable to include them" x 
„amongst ti those treated, with liver. ' SE ^ we aa ! 

" Mhe liver-treated cases will-now be. considered in. detail, describing. 
frat ‘some examples . of improvéd cases, ‘then ‘those who- remained: in ` 
„Stati : quo, and Tasty the deaths. . es i ee v 
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ya ‘Case: n d BE aged 46; malo, foreman plumber; was edmitted J anuary, D 


1998. de ` ECH "s 
P History. —Bighioon "months . Een Re he bad . an TES of ' 
“influenza " which wis followed immediately by symptoms of subacute com- 
> bined dégeneration; including numbness and tingling i in the’ hands and feet, and 
, shooting paing in the legs. - The tongue was sore at times ; his teeth had-been : 
extracted. "Pallor: ‘became noticeable. . For ‘eighteen months the numbness 


* 
r "rs Jt t 


“increased. ‘and he beoaine; progressively weaker. i NE i p Ea 


A 


DR "^ Four months ago walking became difficult, and this GE EE SO tbat: 


' fot! "the two weeks: prior to coming into hospital he was unable to walk at all. 
K o previous illnesses and nothing of note in the family history. , 
E ‘Condition before liver treatment: ;—Marked pallor: Spleen and liver were 
E. not ‘palpable. , Complete &chlorhydria found’ on fractional test. meal. ` Lower 
limbs wera weak with exaggerated Free. jerks and -ankle- jerks, and extensor l 
slritar reflexés. "Vibration Senge: was absent below the’ knees: "There ' was 
marked loss of muscle and joint sdnse, with gross inco-ordination, and Romberg’ 8. 
` sign: was present. . Bome impairment | of, sensation’ to touch and pin-prick was ^ i 


j 


hg elicited. Blood films: ‘were typical; and the red blood-cells numbered 3 ,180, 000.; 


hæmoglobin was 40 per cent. ag the colour index 0'9. White blood-cells were _ 
ae. 680 per c;mm:'', bo. s 
‘He’ was given A to 11b. of is daily. and the rotioalogytes rose tö 18 per. 
“cont: on: ‘the geventh' day of treatment. : 
X Alter three weeks the red blood- cells ‘auiounted E 4, 760; 000 sud hæmoglobin 
on per cent. NS "m 
>> Theré was somó diarrhees in’ SE initial | ee but this’ goon passed off. 
2 He’ gained , a stone in weight (weight . now Dä at.), but on discharge: (March 8), 
_ be was sijil unsteady, ‘and nervous signs ` were ‘unaltered. 
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; " After fixe months "of liver: m ns May 99 E m"—, fór re- 

, examihation. . Since leaving hospital he had been taking T} Ib. of liver per week. 

A marked improvement was now manifest.’ His only complaint was some pain 

. in the-heels and toes on: walking fást, and he expressed a desire to return to his 
Grote in the shipyards. SMS t 

''On examination: colour. good and’ ‘now weighed 10 d 5l Ib. Knee- jerks” 

„and ankle-jerke were exaggerated and ankle clonus was present on the left side.’ 

"The plantar reflexes were, now flexor. Subjective and objective.sensation was’ 

‘noted as normal, Muscle sense was normal, and Romberg’s siga negative. 


b 


E MW ur sense was now present in all bones, though still diminished in degree. 


‘Red blood- cells numbered 5 487, 000 ane pem was HO per cent. 
Achlorhydria, ‘was still present. ‘pa. 3 
? ' In June ‘he commenced light work, ind by August Gë was back at the job id 
' held prior to his illness, namely foreman plumber in the. shipyards. 
After eleven months of liver treatment: (i.e., on December 6) the patient was 
 Bgain examined. He had been working for PE months. now, “and felt perfectly: 
well: except , for an occasional ' sengation' of stiffness in the cálves. He' 


` continues : to take 2 lb. of liver, weekly (usually stewed for one and a half to 


» two hours). a f 
Nervous system. —Knee-jerks and ankle-jerks were gek exaggerated sën 
patellar clonus' was present but no ankle clonus. The plantar reflexes were 
‘flexor. Co-ordination was ‘good and. Romberg’ a sign ‘negative. Joint sense was 
only slightly impaired and there was.no anesthesia to. touch or pin-prick. 
` Vibration sense “was normal. Red. blood- cells numbered 5,060,000, hemo-, 
globin’ was 100 per cent. ‘aind colour index 1. ‘White blood-cells were 6,000 por 
c.mm. , , 
`- After. sixteen months (May 6): Apart ‘from gome didi numbness -of. the 
feet at times, he remains quité fit and’ is ‘working some fourteen hours o day in 
the ‘shipyards: He is now taking 14 Ib. ofliver per week. Another fraètional’ | 
‘test meal Was performed and still failed to reveal the EES of .free 
. hydrochloric acid: E ; l , Eo Lone 
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The improvement. in this .cage ‘is particularly striking. Asa fore- 
man plumber, he works.i In many parte of a ship during its construction, 
‘an occupation requiring perfect co- -ordination of movements and a 
- delicate sense of balance. Not only i is he practically. free from symptoms, 


R but. the’ signs: of "involvement of the ‘cord ‘have almost disappeared. 


Particularly hoteworthy in this’ corinéction. 18 the change of the plantar 
tee from exténsor to the flexor type. " * | 
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- Case 2 Wi F. agod 55, SCH miner, was s admitted February 10, 1998. 

- History: — Trouble commenced with -pain in stomach eight months before 
‘sdmission, and soon after he’ had difficulty: in! walking’ and began to get pale. 
Eater he LA of" ping and needles ” "in hands and feet. À month before 
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. enable him. to earn a living by manual labour. 
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"8 coming, into hospital he was extremely unsteady and could not walk or stand: 
-His ‘tongue was never sore? ; DES X $ 
` He had Had no previous illness and his family history was "— 
Condition before treatment.—Very pale. Slight glossitis. at’ edges, of tongue. - 
"Knee: ‘and ankle jerks were exaggerated, and ankle clofus was present. - Par 
. reflexes : right extensor, left doubtful. Romberg' g sign was very marked and, 


a 


RER ^ he was unable to stand without assistance.. ' i 


D 


'\ Red blood-cells numbered 1,100,000,.and hæmoglobin was ES per cent. 
; The film was typical of pernicious anwmia.. > RS ES 
' A fractional test meal revealed achlorhydría, "mE: SC ka 


‘Liver -therapy: Half, a pound of liver was. &dininistered ‘and Dem been: 


continued sincè CAY BE hospital on March 13. He started work eight months 
later. NE r 
Qu After nine ind & half months of liver iregfment, (i.e., on E 38), 
) patient: was again. examined. Heis now working eight and three-quarter hours. 
à day as- a miner, and feels only slight tiredness after standing six hours. He 
bas noe no. numbness or’ tingling and only some slight temporary paresthesia 
in the feet when he gets up in the morning. . De m gained a stone and a half 
. in weight. wes ; | . : 
His- colour and general conditioni 18 excellent. Suen Ge and ankle- -jerks 
aéfivà and ‘equal: Plantar reflexes.: left flexor, right doubtful—probably 


$ ‘extensor... Vibration sense présent in all bones, but slightly diminished in right 


leg.- Sensation to touch and pin-prick normal. ' Co-ordination normal. NEL 
blood- -cells 'numbéred 5,400,000 and hæmogloþin was 100 per cent. 
After thirteen ‘months (i5. on March 80). `. Now taking 12 Ib. of liver per: 


y  wéek, ` Improvement is maintaihed ‘and. he has not missed any’ work. He 


l complains of numbness and tingling at times, especially towards the end ‘of the 
day's work. EP “ar. | f SE 


E i 


KÉ 


. This is another excellent example of subacute combined degeneration 
treated by liver, in which nervous ‘symptoms have 80 far regressed Ae Jo . 
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E 9.—J.. T., aged. 39, male, a "Atter. in shipyards, was aia on o 


May 12, 1998. ^ ^. ` ` 
' ^ when he began! to complain of shortness of bréath and palpitation, with indigés- 
tion and flatulence, some general weakness and’ slight cough. 

— One month; later he complained of “pins and needles” in the hands and 
feet, and noticed. that ‘be was very pale with a yellow tinge. One month before: 
-admission he was unable to walk. „Tongue had -not been sore. 

Prevtous history. —Alwáüys sallow; but in good health and a regular worker. 

, Operation for hemorrhoids, 1915.. Bilious attacks since boyhood at intervals 
of three to four-months. People used to remark that he, often looked jaundiced. 

` Family history. — Father aged 75 ‘suffers from diabetes. . Mother aged 71 is 
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, History d ade regularly as 8 fitter until hen months Ge admission, , 
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edd E nA brothers all healthy. Three ied one T whom Was SR usd 
- pon for goitre: Five: nephews and nieces, none of whom -are aunamio. Four 
children ; one suffers from ‘asthma, ;,. 
Condition before treatment. —Unable to stand, but can move legs in bed. 
. Gross inco-ordination. Complete analgesia, touch diminished, and some loss to . 
— heat ‘and cold in legs.: Marked ‘numbness’ arid tingling in hands and feet. 
. Cannot write.’ _ Astereognosis marked,  Knee-jerks and ankle- jerks present. 
Plantar reflexes doubtful on both sides, ‘Skin yellow, mucous membranes very 
' pale. . Huntérian glossitis present. ` Pyorrhos present. Spleen and liver not 
enlarged. Apex of heart in sixth space in'nipple line ; systolic htemie murmurs 
at apex, ‘and base. Blood- -pressure 130/90.. Fractional test meal showed 


KÉ complete achlorhydria. Yan den Bergh ‘test give an indirect positive result 


H 


‘and the Wassermann reaction, was negative. ^ Red blood-cells numbered ' 
1,200,000 ;. the hemoglobin was 29 per cent. and. the ‘colour index 0°9.. ' 

Liver therapy.—FErom May 19 onwards, liver extract (Oxo) was administered 
twice a day; after three weeks- this, was discontinued in favour of cooked liver, 
of which- half e pound was given daily.. On the: third day of treatment he 
experienced ` some difficulty of ‘micturition, without change in the nervous 
phenomena. A reticulocyte crisis of 17 per cent. occurred and by the four. 
teenth, day the red cells numbered’ Q4 milliona. Oo-ordination and power In d 


+ the logs and arms were improved and he'was now able to turn easily in bed, 
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‘could shave himself and write. Numbness and tingling had greatly diminished 
in the legs, but had.’increased in the hands., The deep reflexes were mote 
easily ‘elicited, and touch and pain | sense had reburned exceptin a, small area on 
the ‘back of the thighs: +. e 

_ After seven weeks ‘of liver- therapy he attempted to. stand but failed, owing 
, to pain and weakness. | Tingling in the feet was reduced to “a rough feeling," 
but there was still, some numbness of the back of the thighs. . Co-ordination 


_ exercises for-the.feet*were commenced. Red célls now numbered 4°1 millions.” 


, By the ninth week he was able to stand: without assistance after beirig 
steadied:. Numbness. and’ slight anesthesia were still ‘present on the back of 
‘the. thighs. . The knee- and ankle-jerks were active and the plantar reflexes 


^' extensor in ‘type. The réd cell count reached 7'1 millions, and hamic murmurs ` 


A7 be 


had disappeared. -He "was. discharged a month later. 
` -Alter six and a-half months of liver treatment, i.o., extract for twenty days, 
: 34 Ib. of cooked liver per week for three and a half months, and lí lb. per 
"Week Since; the patient was re-examined (December 6, 1928). Now able to 
walk wo miles a day with- ease ; usés & stick, but can do without it: slight 
. difficulty” in, the dark. Does not. now , complain of shortness of breath his 
- appetite is good. Only complaint now, is à gore patch below left costal margin ; 
' this; has no relation to food.. His tongue, which ig not sore, shows slight 
glossitis at edges. No numbness or tingling, only a "rough ” féeling at times. 
Occasional stiffness in lower paris of oalves. Micturition normal. _ 

Nervous system. —kEnee-jerks active, and equal; ankle-jerks absent. Plantars 
extensor : d) type. ‘Abdominal réflexes present. . Co-ordination good. No 
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adaxió, ‘Appreciation of vibrates SE all bonds Below Enges. "Jo oin AR d ` 
rar a abserit jn joints of toes, but piésent"in the larger joints. , Benisntion to pain and — ^" 
VE touch good, Writing. very .good. No , astereognosis. ' Red blood-cells ` | 
p numbered’ 5,000;000' and hemoglobin was 90 per cent. ' "White blood- cells‘were \- ;. 
oo 11,000 per c.mm. - Colour index' was UH. e, E E 
WI . i After twelve GER (ER May, 1999) : He has been taking 14 Ib. of. liver ` 
„per, week, and is still A Slight tingling is present.in, the feet, but he: , 
H 38, quite steady and can, walk long distances without the aid of a stick. He is: ` 
i looking for work.. Vibration sense has returned. . although joint sense is still: 
‘absent in big toes.. The deep reflexes are unohanged, but the. : plantar r reflexes 
, - have pacoms flexor., (t zd Eu me E 
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| à jt dt i 18 intéresting to mote thé rapidity of the improvement, in this CBBC. 
|  Thà first definite, change i in the nervous phenoliiena, both subjective and. 
SE , objective, was ‘ndticed twelve days after. the" commencement of liver’ 
MET ctiéatnient. | ‘This: rapid improvement. may.in part be ‘due’ tò the. early - 
Er stage “t which liver therapy | was commenced; namely, three months: 
po after the Qnset of the djsease, T'his 18 another instance in which the., | 
ora ‘reflexes, Ormen extensor in HP®, have becomà flexor. AME SS: 


k 


D 
H 
t 


ny ` Case-10:—J. 0.; aged. 49, femalo, married, was admitted: on September, 18, 0 
?: E: 0. = 
"m ^ - History. —The' trouble Geet with pain in Ge back in Kee 1936. o» 
P Weakhess of the, légs was ‘noticed in December of that year, with ‘numbness , E 
Fa and tingling i in extremitiès. , Within 8 few wüelts ghe was uhable' to, walk at all, 
SE and took to bed. ' —— cw r NM 
SE "While she was in Hospital. T a ‘month Gëtter 17 tE Maroh 17, 1997). 
= "e blantar responses were noted as both extensor. The Wassermann reaction 
^. Wee ' negative. ‘She ‘was discharged : unchanged and remained in bed with Se 
" almost :complete paralysis, of the legs, which were insensitive up to the, hips. P aired 
E Condition before. liver treatment. BS admitted September- 13, 1927, -with 
peo ‘complete inability to walk or move’ ‘her legs, but she had sonie;voluntary power 
"dn ‘the individual muscles and could move her toes.’ Much numbness i in hands 
a ‘and: legs. , Difficulty with. micturition, Knee- jerks’ very sluggish, ‘ankle- jerks: 
CeN absent; and plantar reflexes extensor. Joint sense was grossly deficient. She 
t EH '&njemio end glossitis was definite. Fractional test meal showed complete ` E 
hm E achlorhydria. , Bed blood- cells numbered 2,120,000. ' 0 * 0c fut x 
bee d z Liver thérapy. — Half & pound of liver was given daily. and when discharged 
“a... "on ‘October 28, 1927, she: could move ‘her lega. well. She continued to take, , 
^» 1b. of liver each day for a year, and has taken 2 lb. a week since.': — 

After fourteen months: On December 8, 1928, after fourteen months of ` * 
liver treatment, patient Was, re-examined. ' She had improved immensely and 
-could now,walk with the aid of a stick. .Colour and general. condition: ‘were | |. 

ES excellent. - Pupils were sluggish and the optic discs normal.. Legs Spastic. 
jane Enoe- jerks "were present; ankle- jerks absent, and ‘the plantar reflexes ` 
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E , exbengór.. "Viliration seris normal; but there | was slight blunting of ee P 


^ do touch ‘and pin: prick... ‘Co-ordination, was poor, and joint sense impaired in 
E "Power i in legs ebe good ‘and she could walk with the aid of a stick.. ` 
" ‘Red blood- cells numbered 5, E E hiemóglobin was 100 per cent. and the 
eleng index Lo "E oe , 
2 Aftay nineteen months kerai is still ates ithprovemént dnd she can walk 
E better. There .&re no further changes iu the nervous system’ except that there 


"is less ' spasticity’ and more power in the legs. The: condition of the blood 
remains satisfactory. . d Lc tan 
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ES This case 18 noteworiby- on account of thé advanced stage of the 
» disease at which liver treatment was commenced ; ; she had then, almost ` 


M ‘complete; ‘paraplegia... She hig. e ech ‘steadily on ivor det and 
‘xt ‘continues to do i so. 7, 


` $ 
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a he eo "E" EEN Cases. . T d . 
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| “These | cases will now be. désctilied arid analysed. with & view to. 
“ascertaining the possible 3 reasons for ihe' failure of liver treatment. 


t 


T Gase 18.—M. W.; ; aged 61, "female. - She took l to 3 lb. of liver per week 
ef for. five months ; bus only ES Ib. per wbek, 'for the ‘last twelve months. She 
| ‘improved for a while, but later regressed and ` is now bedridden. -Uririe con~ 
A. teins much pus and albumin. , Incontinence | of uriue. Red cell count: 
3 numbered 4 2-millións. SÉ Weg DES a , 

Bp i us 19 —R: R., aged | 45, male. ' He "took 2 o. A "liver per week for ge 
^, ' fhonths, ‘but none “for : past .seven tionths. He ` ig now „bedridden with : 


A incontinence: of, urine, The red cell count i is 4° 1 millions. ` eS 


f + 
ota‘ 


l P z Case 20. —R. Ee aged ' 45, male: St bo 3 lb, of liver per sud was 
m administered for fourtéen months, bot none for the last. six weeks. He. 
" _ "improved in ‘general condition at first, but j rapidly went downhill after stopping 
liver..; .Red cell count was 2° 2 millions. “Plantar: responses are now ‘extensor. 
Ed ^ ierg: ‘ig marked pyorrhoosr arid: the urine contains a few pus cells and red + 


" 
" 


E ‘corpuscles, and‘a minute trace of albumin: ' He is: now ‘bedridden, although . 


du during the, past few months some improvement has occurred in hospital while , 


‘Fon full dosage of liver. The red cells number 4°9 millions. . i "E 


bo ` Qase* :31—D. A., aged 44, female ;' i lb. of liver & day was taken for 
dr three months; bnt none, for past twelve’ months. She;i is still pedudden: Red 
. ". cells numbet 24 millions. ^ . 7 ' * 


H 


£v. oni 99.1—M: M., agod 54, foal; 27 Ib. of liver per week for twelve 
GES, rhonths, but none for. past two mouths. She | is no longer bedridden, but is: 
V. still unable tg) stand and ‘has very littlé ,power in her legs. Extensor spasms 

«3 have ‘ceased’ and’ numbness and tingling have diminished. The red’ calls 
"is number millions. 9 Se e 
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Es ber ‘general condition has improved, the nervous ‘symptoms are Worse, the legs, 


- EH SE millions per mm, ` : ie te . 


. cells nümbered.,3 7 millions. Recently this ‘patient has been re- examined ; she e 
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- Slight: biais arent Gë occurred, but as She is still paralysed the case id QC 


~ 3 Fade rud 


‘included -&mongst thoseewho have remained n statu gto. ` E ~ ! 


‘Case 93.—8. G:; aged- Ad, female’, . took $ Ib: of liver per. vak for somé ds i 


- 


_ inonhs; but none,for last few months. She i ig still bedridden and ‘although: 


; being Aveaker and more eue ; flexor spasms | are marked. “The red cells ` 


wë ! r 


"Case 24. E N., aged 49; female, took i Ib. A liver per wee for SİX pala ae. 


llb. per week for a short time irregularly, and none for the past few months. 
She improved markedly at first but relapsed after discontinuing: the liver.. , Red | 


has. been taking + lb. ‘liver . per day for the" past four months, but has not '- 
` improved. Pyorrhoes is present. Urine ea nothing abnormal. Red cells ` 
number 3 2 millions, ` The spleen is enlarged. 7» ^ ke 3. 08 P d 


Case 25.—J-. A. ,aged 50, ‘male; took 4 Ib. liver per geck for-some le a 
-but? none ‘Yor past few months. He improved.’ at first, but ‘has become worse 
lately. He read of liver treatment in'the press, but was not ordered it by doctor. . 
"Ha. lately developed c ER of rectum for which he ae been Dereon e 
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` From & consideration pi ibe: above Pie it will be Sebn that & c 
Pom feature’ in these cases is the fact that small and irregular 
‘amounts of liver, Were, taken. The- presence. in many of ‘the cases. of ` 
dental and urinary: sepsis is ‘also a notable feature. “The influence of 


these. factors on prognosis will be discussed later» . — .  . ; 5. 


"Five CASES died. in spite of liver treatment. l Thess will now be 


"described i in more ‘detail. 8 E i CMM 


! 
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“Case 26.—R: TY. aged 41, Saale: miner, Was ‘admitted on- E I 1927, ae 


sg an advanced. case of combined degeneration of the, cord, with a blood- -pioture 
- typical of pernicious anemia, - There had been a fifteen’ months’ history of. 
numbness and tingling, with difficulty i in walking. "LS 18 

^ Half a pound ‘of liver was administered daily. On the toth ds the ved - : 
eell'Gount had increased to. 6,570, 000, and . ‘the reticulocytes to 7 per ‘cont. 
. Sonie: days later he started -to cough: up purulent sputum, which contained 


- Gram-positive diplococci, but no tubercle bacilli.” Moist sounds at, bases Ol 


.. lungs, but. no impaired resonance. ‘Looked ill. Temperature 101°. Pulse 132.. ^ 
Respirations 24.. He soon: ‘showed some improvement, and. was able to walk 
before leaving the hospital. Shortly after returning home, although taking 

_4$ Ib. of liver a day, he started to geb worse. He became pale and yellow, and . 
-thè delusions. (from which, ‘according to ‘his wife, be. bad -been ` suffering fòr 
“twelve months) became more intense. ‘Nine weeks after leaving the hospital 

he was removed to'a- mental institution, where he died, six weeks later. ‘No t 
liver was administered during. thé latter pose. QS i RN l 
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: We cannot account for. the fatal terim tion in this Case, unless it 
| ‘was accelerated by the marked and long- standing delusional insanity, 


; and perhaps by his pulmonary condition, the naturé of which had never 


+ 
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been ` definitely determined. 


20 97 E.T, Ee 53, ae was admitted on September 24, 1928, as 
a-wol- marked case. ot combjned degeneration, having, complained of numbness 


a and tingling i in the hands and feet for. ED months, and weakness in the. 


' legs for the past four months, i . J f 


d She was given i Ib. of cooked liver ` per day ; thi evoked a reticulocyte | 


| „crisis, and iinprovement. in her general condition followed. A month later she 


-'. developed: gangrene of the left foot. Severe general convulgions preceded her 


,. ‘death, which took.place 'a fortnight after thé onset of the Kanen, and Base 
ie: which time the liver had been, discontintied: i d 


3 


` Death in this case was presumably due to the gangrene. . It is not 
possible to state definitely whether liver administration was the cause of 
the: artetial thrombosis: In this connection, it is noteworthy that two 
` cases of venous thrombosis during liver treatment have come under the 
notice of thé writers. i | 


Eo aep ME. 
Case’ 38. —J. E. don: 65, .male, &dmitted on SE 5, 1928, as a very 
advanced case of Aerer degeneration, with marked Addisonian anmmia and 


ae a sphincter. trouble. - The urine contained albumin and pus. 


"of livei) was commenced on January 9. This was continued for six days, and 
488 nO improvement occurred, the. dose was increaséd to-16 grm. daily for a 
` further eight days.. This treatment had no effect on his blood, not even 
S evoking a reticulocyte ‘crisis. Bed’ sores’ developed, the urinary symptoms 


T e became worse, and ihe nervous ` pn progfossed, the recti abdominales 


e 


becoming- paralysed. . » 
He died twenty- four days after admission, having been edid with liver 
extract for fourteen days. During this period. he had & total of vd grm., which 


=> isthe eqüivalent of 11 Ib. of liver. 


On post-mortem examination, apart, iom evidences ‘of pernicious angemia 


. "and: of subacute. combined degeneration of the’ cord, advanced double chronic 


Da L ‘pyelonephritis, and chronic cystitis were found. ` T 


vul The. immediate cause of death in this case was geen the pyelo- 
_ nephritis. - The, presence ‘of ‘this. condition. may. also have been 
e SI responsible for. the fact that on intensive liver therapy the blood 


condition did not improve, and that no reticulocyte , crisis occurred. 
X. 7 
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p 'Administration, of B.D.H. liver extract (8 grm. daily; equivalent of $ lb. 


ki 


' Oase 29. BI E., aged 59, admitted on Tom 21). 1997, having ‘complained : of . 
Jos of- ‘power in legs with numbness and tingling i in the hands and feet for six - 
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us | Gë became ioreasingly helpless sind develoyed psfaniidal siens cand 
m mo trouble, which was. followed. by marked infeotion ofthe,urinary tracts 


; 


sree . Liver, diet, was advised, but. he only managed 'to:tako very small quantities: 

Po m irfedulár intervals for, a short period. Death took: ‘place Six. months. after’ | 
- T “leaving hospital .-; "7 He ee quU Re. mo nA ee | 

d e In this case the question of the EE of‘ liver” diet does not arise, E: 


S. to Any: ‘extent, as, although , taken for some months, the amountá: were 
| +, grossly inadequate. The. fatal termination, ’ however, was due to the“ 
one tending septic, infection of the; urinary tract. x B "n : 
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C , Case 80. —G S; aged 51, ale, ëtt on Angus 15, 1928: E J anuary, 
RECH coniplained of ‘pallor: - "and, wétlkneas and es in walking, Which. 
'. brogréssed rapidly. ' yim 5^ Su 
| ms - " Small’ quantitiés ($ ib par week) of liver were started shortly erbei 
ERE and. continued for three, months, gring which time thére was no change. : d. d 


Y 


i "m “In “May, ‘adminidtration.of liver extract: (Boots) WAS: .obmmenoed, ihe, dose ` i 
being one ‘tuberper day, (the. equivalent of, $ Tb. of liver). He soon improved in’ -’- 
.' , colour, increased in. “weight; and, was able tö walk for short distances unaided, 
WER P A month before &dmiggion, however, he suddenly. Todt, the uge of his legs com- 
"kr pletely. In hospital, although ' the state of his | blood was: Dow. satisfactory, the . 
j '' nervous system exhibited the’ picture of án advanced case of subacute domibjned 
D | dégeheration of the cord; complicated, by 'sphilicter, trouble and. a bad cough. 
2 "He was: discharged after ; EN week and died. a! ‘Month later, jhaving Rad no OE 


cues the. Jast: month. aM » dE DNE C - e 
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$n i ` wk, the above patient theié “appeat to have been no. serious EM | 
4 S plidationa whick: might have rendered liver therapy unavailing, and ` 
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"E P thas. the failure ‘ef the ‘treatment in. this’ case cannot be accounted for,. 
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zx EH WI anàljsiss of the effects of diver ther ‘apy in the TP improved. 
FN cases — and a cómparisón. of their condition before and, after treatment. déi 
TT ae . From: what has been said already, if is clear that only. by 8 ‘study: ot^ 
Ge  ‘the-sevanteon, improved. cases is it possible. to determine. the effects of&: 
LN. fall, and prolonged éourse of liver. diet onthe: signs ¢ and symptoms ot 


V 
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i 4 ^ sübácste combinéd: degenération... a S 
ad ", The duration. of the disease, before: trentmerit vías. commenced in .. 
Í = on ‘cages ‘varied’ from Shrée months. “to two yoke ihe: average | 


4 D n G 


d KR  Zëte being Lä 2 months. 
No ‘The duration. of liver: treatment, varied from Ge to md eight: 


H 


E po "months; the average period! being’ 16°6 months. ^: l 
S ON d The. condition of. thesé cases before and. alter: denma will, now 
; be considered under the headings’ of blood, alimeniaty tract and nervous 


id A 


oben, followed. ‘by general remarks. ZR E "t eot. e 
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ms qus Blood. —Considéreblo anemia wad present i in all the séventeen Cases, ` 
d The lowest, - -řed cell count was l'i millions per c.mm. and the highest 
'9'6 millions ; ; the average count. being 2/18 millions per c.mm. "o 
uM" Un one instance, Case 15; the red-cell count on admission had been 
` d , noted as 4: 1 millions i in our previous paper; it has since been ascertained ' 
| that this patient had had liver previously at home, and that he had been 
very anemic before this.) ae g. a , : ` 
AB &. result of. hiver: treatment, the, anmmig disappeared within ole. 
ge D three mohtha. - At present; after an average period of 16° 6 months of | 
liver diet; the mean, red cell’ count ig 4°9 millions. ` ii 
; In every ‘case in which the blood: was ‘stained by vital Hethods 
i “faring the initial stages of liver administration; a. reticulocyte crisis was 


nw D 


^. observed. . Sé ae i 
: ' No EN of -the spleen can news detected in the two cases 
z cin, which it was formerly palpable, ' 
l Alimentary ` tract.—Soreness of the tongue (six cases) cleared up 
‘very rapidly, usually within: a few days of commencing thé liver diet. 
TE Hunterian glossitia (thirteen: cases) was still recognizable after the 
"m ‘long periods :of liver freatment, but no sign of acute . inflammation 
"persisted in ‘any. of the cases. "ES 
` ‘Indigestion with gastric pain (nine cases) and vomiting (four cases). 
cleared upina remarkable manner. very soon’ after the commencement 
E ‘of the- diet. . ` Aftér an, average period of sixteen months’ treatment : 
M ihdigestion i is, present in only, two, cases, and in these it is not sévere. 
Transient diarrhea occasionally occurred during the ae! stages of. 
‘the liver administration. . , «> 
i Many of the patients. now complain of constipation, which they 
` attribute, rightly Or, wrongly; io theliver diet; vu 
pen Achlorhydrja. —F ayther fractional ‘test EZ have been ‘performed i 
^ + in five | cages after an average period.of 16°7 months of liver treatment. 
4! ( "Phereé is still ‘complete, achlorhydria,in ‘each ‘case., | 
E $a This ‘confirms the reports of: : Heath [6], "of Minot, Murphy and . 
. Stetson, [17], and of other observérs. However, it is interesting to note, 
x .' that, Heeres LT T reports a case in: which there was return of free hydro- 
*' ehlofie acid in: ihe stomach contents after a period of liver treatment 
extending over. nine ? months.. DS "à 
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AP "ER CONT I NERVOUS Sree 


LIP Seventeen c cases have | already béen daba which enda the 
beneficial effects of liver diet upon thé nervous phenomena of' subacute 
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Cod in à fhe ‘other fifteen. "They remain unchanged. 
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E ., eotabined degeneration. ` „It now, remains: to analyse the effects of hes De. 


3 treatment upon individual symptoms and signs in thesé CASOS.  , 
Es ‘Subjective. sensations. —Numbness and tingling in’ the extremities - 
(present, in. every case of ihe. '&eventeen) ‘disappeared completely i in ten 

- CASES, and remained to only a very slight. extent in the remainder. A ' 
tranbiént increase. occurred in” & few cases in the early. stages (see 
pee REEL M ee Se Ze x 

. s Lightning pains, girdle sensations and cramps (prenne in a few 

ane cleared up completely. ` ! DH 
‘Incoordination and ataria, with loss of ‘muscle sense: in the lower 

Yand occasionally upper), limbs, which were present i in every case where 

, sufficient power} remained for them to be: elicited, and weré usually. erop, ` 

improved, considerably i in all cases, and in ten. cleared up entirely. ; 

a ' Objective SENSOTY: loss. — Gensibility to "vibration sense was absent or — 

impaired. in thé Hie: in every case where it was ‘recorded. It-is now 

' present normally i in "ten ofthe cases, absent in SC impaired in one, 

"while in two it was not noted. ` - T | zn Ss 
Joint sense has returned’ in- ‘six of ten cases Where it was noted a8 

, having been absent: . . . Ss ) fe us E A 
Cutaneous sénsibility to touch and pin-prick, noted as i Or. 

impaired to varying. degrees - in twelve cases, Was found to have.becoine . 

^ normal in eight',of these. In the remaining four; there was but slight 

, blunting of sensibility in small areas of the lower extremity: 

`" "Astereognosis, ` which was noted as being present in two cases, has - 
disappeared completely in one case and. partially in the other: 
“Reflexes. — The knee-jerks were- absent in two opges, and exaggerated 


H 
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. The ankle-jerks Were absent i in four: instances and havó hot retuned. 
In the remaining. thirteen cases these reflexes were exaggerated, and i in' 


K _jeleven they still 1 remain 80. ‘Ta the other two cases the ankle-jerks have 


Va 
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"E since disappeared. eo ag s fe i E E 


"Extensor plantar’ responses, present in nine instances, have. changed 
Si ‘flexor type in Dee cases (Cases 1, 9, 11, 12. And 15). In three of these ' 
. doublé" extensor , responses, have become both flexor, ‘and in the other, 
“two the change involves. one foot only, -> > ty T3 
i . Disturbances’ of micturition.—Hither difficulty or incontinetice Was ’ 

‘present in seven cases. In six the trouble. has disappeared altogether, 


l whereas the seventh complains of slight difficulty’ at times, gé 
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` Before treatment ten, of the’ cases were bedridden, while; the, 
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remaining gegen had such groat diffculty | in walling that they were 
confined to the house." | 


AE the present’ time eight of them are working; three are miners, 


while the others are. respectively a master plumber in the shipyards, 8 
caretaker, a watchman, a clerk and a housewife. a 
Three further cases are ready: for light employment, while ae 
remaining six, although not yet SE of returning to work, are much, 
better and able to get about. 
— Progress under liver- treatment. ~ Tt is interesting to-consider the 


, order in which various signs and symptoms. are influenced by liver diet. 


Improvement in the blood, in the patient's general condition, and in 
the tongue and gastric symptoms occurs early, and is similar to that 


which takes place in pernicious anemia. 


-A's a rule, there is. but little apparent: ‘improvement in the nervous- 
, phenomena during the first two or three months of liver diet. . Case 9, 
" however, is an interesting exception to this rule, aè improvement in 


l subjèctive sensations, ,co- -ordination and power occurred within a few 


weeks, while the red cell count was still ‘about. 2,000,000 per c.mm. 
Improvement in subjective symptoms and in the ataxia usually 


occurs first.. The return of power 18 gradual and progressive. Altera- 


tions in objéctife signs only becorhe. evident later. The extensor plantar 
responses, may not disappear for long periods, e.g., about twelve months 
in Case 9, ten months-in Case 11, six months in Case 12, five-months in 
Casés 1 and 15. In. three other cases the plantar reflexes remain 
extensor: type even after a period of one and a half to two years. 
“Vibration sense, and joint sense maybe very late in reappearing. In 


. Case 9, after à year on liver diet, ‘although the plantar reflexes are now 


flexor in. type, and there is marked general. ‘Improvement, vibration sense 
has only recently returned, and*joint | nongo in the big toes is still absent. 


Eeer 


Duration of disease. —Prior'to the introduction of liver therapy, 


: subacute combined degeneratiori was always regarded as'a progressive 


‘and fatal disease.. It is interesting to compare the duration of the 


condition in the “liver” and “ non-liver " groups of this series. Of the 
31 cases not treated ‘by liver diet, only 3'are still alive, having 


`. guffered- from the ‘disease for periods of 2'1, 3'7, and 6 years respec- 


tively. The remaining. .28 were dead within a an average period of 14°6 
months from the onset of the disease. 


. On the-othér hand, of’ the. 30 liver-treated cases, although 5 died, 
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' he 'other. 25 are; “still living. er an “average period, of thirty: one , 
mee, ` aa Pas E mc Eua Ww s ure uo 
Factors influencing. the response: to liver. ~The five fatal cases have ~. 
already ‘been discussed. , Except in Case 30, the fatal résult was due to B 
© serious complications, i Le, chronic pyelonepliritis (two .cases), gangrene 4 
;' and ‘delusional . insanity. ' These. cases can scarcely, be regarded op ; 
evidence against the efficiency, of liver thetapy in ‘subacute combined . ^ 
i: degeneration. Insufficient evidence i8 "available iri the ` fifth case to 
'acçouht for the failure to respond to liver.’ ''- | , 
"Prom a: description of the unimproved cases, it will be ` seen that^ .- 
their failure to respond may be attributed, to insufficient liver, ‘cessation,  , | 
: of the liver diet, sepsis, SS? urinary or dental, or to & combination 
of these factors. P UE y , 
e Or ihe other hand, the —— improved cases: ES all bäd a full . e 
and prolonged ` ‘course of liver treatment, (except Case 6, who recovered A 
op ds little, as i ‘Ib. a week ‘for seventeen months). In addition, no 
ai ‘septic, complications ‘were present. ud. et j OW 
` ‘It is thus clear that the response ‘to’ liver a EE upon ‘the 
. dosage of liver and the duration of treatment, the stage of the disease 
^^ "ab which treatment is commenced; and the.presence or absence of 2i 
^, These factors will how be considered in detail. | li 
"^ The dosage of liver and the, duration of treatment. — The best results . 
have been obtained by an intensive course (34 to 4 lb. a week) for six to 
VU eight, weeks, followed by 1$ to 2 lb. of liver per week indefinitely. : .". 
When such large quantities cannot be taken, the equivalent in liver, ` 
extract may be. substituted for all or part of this amount. The extract, 


D 


appears to be less efficient than. whole livér. ~: "oft JE CT, 
` Apart from cooked liver, or liver extract, the pationts have taken s 
2c inen ordinary diet, The rhodificatiohs, č Concérning fruit and vegetables, , 
E restriction . of fats, &c., as set out in the original diet recommended by ' 
, Minot. and Murphy | [16], have not been made. ." : 

| It is interesting . to note: that one patient (Case 5 had not been 
E "ordered liver, but nevertheless had improved immensely." On intérro- 

8 ' ` gation. it was found that’he had been taking } to #-1b. of liver, together ' '; 

with X lb. xs kidney per ene for long pn a8 pes of his ordinary d 

d diet: ^ - | 
"Aen rule the — returns end cesi symptoms disappear, 

3 80 that the patients. exhibit’ little difficulty in taking the large amounts ` 
- of liver.. In other cases, however, ihe patient bas tired of the liver 
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“and stopped echte it, with. serious results., : . Gë 
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"We. find that ihe minimum amount of liver required to maintain the 
"blood-count at a normal leyel is not a8 & rule the optimum required for 
improvement iri the nervous ‘phenomena, „in others. words, the amount 
of liver: required i in subacute combined: ‘degeneration is greater than that 
necessary in ‘ "pure" ' pernicious anemia. . 

Stage of the disease at which treatment is commenced.—The response 
to liver Ap, as a rule, less rapid, and the amount of liver required is 
greater. S in cases where there is marked and prolonged pyramidal 
involvement and sphincter disturbances. : i 


D 
1 
4 

t 


Pr esence 07 absence of. sepsis. —Whén ` there-i is active sepsis, such as 


pyorrhóea or urinary infection, the : improvemeht under liver treatment 
H retarded, and geg amounts are reguired. 


ay 


I i 4 


. Riehardson [21] ' is inclined: to connect the improvement in the 
nervous phenomena on liver diet with the maintenance of. the red blood 
count ‘at 4'5 to 5 millions. ` Other observers including Minot and Murphy 
5] also attribute the beneficial effects chiefly: to improvement in the 
, general. condition coincident with'the disappearance of the angmia. 

There are several reasons why we do not. agree with this view :— 

(1). The. spinal’ changes of subacute combined degeneration are aot 
the result of a low red count, and may occur ‘in: the absence of anemia. 

(2) The red cell count may be high for long periods on moderate 


A 


< amounts of liver without. any improvement in the nervous system. 


(3) Improvement in nervous phenomena may commence when the 
' fed cell count i is as low as 2 millions (see Case 9). 

(4) Cessation or diminution of liver. may be followed by & relapse of 
the anemia without. any change i inthe nervous symptoms and signs. 
, (This bas recently oécurred in, two cases in this series, Cases 16 and 24.) 

It appears that the ‘beneficial, affects of liver on the nervous system 


is a specific phenomenon, and not the result of. the maintenance of the: 


N 


red cell: count at a high level, or of improvement’ in' the general . 


condition. ` 7 ; E e ? | 
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EE Miete Emroroer. 


Although the cause of subacute combined ‘degeneration 18, 80 far à 88 


we are aware, atill unknown, recently acquired knowledge has shed new 
light on,thé nature of the disease. P 
The. ‘improvement "which ‘occurs op dietetic measures suggests s 


similarity to certain deficiency diseases, such oe" pellagra and lathyrism, 
in which’ involvement of the "white matter also ` occurs. In addition, it 
is "noteworthy that the ‘histological. Kaes in the cord in these diseases, 
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| dus 8 ‘marked similarity to those found in subacute combined 
degeneration. | SS Be | , i 

., Bearing in mind the constancy of achlorhydria and the presence of . 

& hereditary factor, it is possible that we are dealing with a deficiency 

disease occurring in persons with.a certain constitutional diathesis. 


S In’ conclusion, it is evident that liver therapy has: definitely bene- 
ficial effects on the symptoms and signs of subacute combined degenera- 
tion of ‘the cord. ` It seems that; as with: anemia, so with the nervous | 
phenomena, the remission brought about by: liver therapy will oy be: 
maintained go long as the treatment is continued. ues 
^' , Prom clinical evidence, since all signs and symptoms of cord involve- 
SE may disappear, it would appear that the degenerative changes in 
. the white matter in this. Vereen are not necessarily of a permanent 


H 


character. Bo xx , - 
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A STUDY OF THE HISTOPATHOLOGY OF TABES DORSALIS 
WITH SPECIAL REFERENCE TO RICHTER'S ‘THEORY 
Op ITS. PATHOGENESIS. 


. .BY RUBY O. ‘STERN, M.B. 
(From Ae Pathological Laboratory, National Hospital, London.) 


INTRODUCTION. 


THE earliest: conceptions of the histopathology of tabes dorsalis were 
based on the observations of Bourdon and Luys [2], who in 1861 
described & sclerosis of the. posterior columns and posterior roots as the 
résult of a chronic inflammatory process, and of Charcot and Pierret [4], 
- who ten years later described a systematic sclerosis of the posterior 
columns as characteristic of the disease. Pierret recognized the fact 
that certain parts of the posterior columns were involved in this sclerosis 
earlier than others, ‘and he gave the name '* bandelette externe "—or, as 
jt is now.called, "7 bandelette of Pierret ’—to. the external part of the | 
‘posterior columns which appeared to be the first to degenerate. This 
observation was made on. cases of tabes complicated by general paralysis, 
as it was hoped in these cases to find the early lesions of tabes. At this 
^ time Charcot and Pierret, Westphal [44], -Strtimpell [38], Flechsig [6], 
. &nd other writers believed that the primary site of the lesion was in the 
B spinal cord, but in’ 1879 -Vulpian [43] suggested that a primary 
degeneration of the posterior columns could nòt lead to atrophy of the 
' posterior roots, and he HERE -the atrophy of the renner roots as the 
primary lesion. | 

‘But it was not until 1894 that geste, xii Redlich [26], and 
shortly afterwards Nageotte [16], attempted to explain the lesions in 
the spinal cord by an inflammatory process béginning in the extra- 
. medullary posterior roots. The new théories were rapidly adopted as 
ihey seemed to explain certain symptoms commonly met with in the 
‘disease which could not be explained. by.a-slow primary degeneration of 
. the, posterior columns-of the ord. Spielmeyer [36] ‘more recently has 
| e to prove, with & certain amount of success, that some degeneration 
uninfluenced by extramedullary processes takes place in the posterior 

columns.. The researches of Richter [29], by introducing a new theory, 
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that of a SÉ granulomatous ee ‘and thosé, of Fassin [9], who has 
suggested web another, the theory. of retention of tissue fluids, have ` 
. still further complicated ‘the problem which.. has ‘already ' ‘aroused’ 
endless controversy : „Where i ig the initial lesion’ in tabes and. what is its. 


ature?’ —. of e 4€ x 


i 
V + 


"The difficulty i ig, of conrse, that 8868 at pure tabes do not often come 
E autopsy i in the initial stages of the disease. If we are to ignore the 
_ cases of tabo- -paresis, as. Richter insists must be ; done, in order io. 
. ^ eliminate possible, confusion with, pathological processes ‘due to the 
paretic factor, then ‘we are forced’ to wait, aa Spielmeyér did, for chance 


to give, U8 & cage which does not survive the early symptoms. . 


_ If, on the ‘other hand, we include cases of. general paralysis: -with 
tabetic symptoms of recent onsét, as Nageotte [17], and MacIntosh and 


Fildes [14] suggest, we encounter Richter's criticism [80] that we have , 
| introduced a new. factor which either obscures the original tabetic lesion ` 


‘or makes the correct, interpretation of it impossible. 


L 


. Büf.unless we are content to disregard" practically "all the work a 
on the: -histopathology of tabes prior to, that of Richter, we niust. include, 
at least’ for purpoges of comparison, cages of general paralysis with 
tabetic: symptoms, for most of the early work was’ done on these cases. 
It'is by no means certain how we are ‘to. assess the: paretic factor, 
"Jakob |11] particularly, stressed , this point. Why, he: asked, ‘should 
the changes ‘found in the spinal cord and’ in the posterior roots in 


tabo- -paregis be referred to the effect of the paretic process when Za k 


are not found in pure general paralysis ? 


In thia study an attempt’ is made to examine three, boone of « casos 


Eo Uncomplicated tabes in, as early a stage as possible ; , (2). tabo:. ` 
` paresis; and (8) uncomplicated ‘general paralysis ; and to compare the `. 


observations made with: a view: to determining the significance of the 
changes. found 'in their relation to the^ theories of the pathogenesis 


Sé? of tabes, more ey to, that of Richter. 


1 A 


Oy E d THEORIES oF PATHOGENESIS OF TABES.  '. 


LI 


i 
we 


The meee of. Pierret, to which referénce has already briefly been 
made, demonstrated i that the’ earliest lesion: inside the spinal ‘cord ‘was 


di of the middle root-fibres, ‘the central prolongations of exogenous fibres 


from the posterior. nerve-roots., This distinctive. selection. of éxogenous 
fibres did not preclude Pierret and’ his, contempóraries from ascribing 
* the: ‘pathdlogica process to a primary intramedullary degeneration of 


_ the..posterior, SSES though they. did not e to explain it. 


When 
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Obersteiter’ and Redlich rani biought Geier iheir ‘meningeal theory 
of the vulnerability of the posterior roots at the point where they pass 
through the pia mater into the spinal'cord owing to the normal diminu- 
. tion in myelin in this position, meningeal inflammation and hypertrophy’ 
alone were held to account for, damage to the roots at this “locus 
minoris resisteníis," causing secondary degeneration. of the exogenous 
` fibres in the posterior colums. But that other factors besides menin- 
gitis are necessary to produce tabetic lesions was recognized be 
' Dejerine [5], who pointed out as the best proof of this that in indi-. 


4 viduals affected with syphilitie meningo- -myelitis tabes is an exceedingly 


rare complication. re SS ! : | 





' Wi CONES ^ n 
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i Fra.. A EE of the radicular nerve and its istics: A, Kessen Inem- 
brane; AR, anteridr nerve root; D, dura mater; G, posterior root ganglion, 
OR, Obersteiner- Redlich area; P, pia mater; PN, ‘peripheral nerve ; PR, posterior : 
.  perve' root; RN, radicular nerve; SS, subarachnoid apace; SD, subdural space. 
. (After Richter, from Nageotte’s scheme.) i 
[ EP" 


"The: théory that 6 ayphilitio toxins acting through the medium of the 


E cerebrospinal : fluid are résponsible for the ‘lesions. of tabes has received 


€ 


,s0me support, though the part of the nervous system which is primarily 


', affected has been much disputed.’ Orr and Rows [21] believed that 
' syphilitic’ toxins could attack the nerve-fibres in any part of their course, 


put later [22] [98] suggested that the site of electivé attack was that 
| part of the posterior roots internal to the Obersteiner- Redlich area where 
"they lose the sheath of Schwann. ‘In their, extramedullary course the 
posterior roots are protected from, the effect of toxins by this sheath; 

on losing this they become vulnerable. Striimpell [39] and: Sepp [85] 
pldced the-site of action of the toxins inside the spinal cord, but main- 
tained that it is not the tonic cerebrospinal fluid which acts directly on 


“4 


H 


Le 


: 298 "y " ORIGINAL ARTİCLES ` AND CLINICAL OASES 


vb 


D 
` 


` the posterior columns but & toxic scutes frt. the meninges. The 
toxic’ agency of the meningitis was also held responsible for the tabetic. 
lesions by Bresowsky [3], but he placed the lesion at the Obersteiner- 
“Redlich area and not in the spinal cord: itself. Alford [1], by the 
" injéction of. rop salts into the subarachnoid space and subsequent fixa- .' 
tion with hydrochloric acid, demonstrated that iron granules were 
carried into the spinal cord along the posterior roots for some distance, 
particularly in the lumbar region, and that no granules were, carried 
along the anterior roots. He therefore concluded that syphilitic toxins 
in the meningeal spaces travel along the posterior roots in the same 
way, and that the initial lesion consists in a degeneration of the entering 
root fibres just inside the Obersteiner;Redlich area, where the toxins 
come into contact with them. 
ee e has been the chief protagonist of recent years of the 

endogenous, ‘ ‘ primary degeneration ” theory, but in one, paper [3T] he 
has made statements which. ‘appear to be contradictory. After quoting 

' his observations that. degeneration of the posterior roots takes place . 
almost entirely within the spinal cord, he agrees with Obersteiner and 

` Redlich that the process begins just inside the pia mater where there is 
a natural constriction of thé roots, but he then proceeds to consider the 
. degeneration of the luas prolongations of the posterior roots in the 
posterior columns 88 a " Systemic independent disease process," and says 
definitely that“ there is no evidence that this follows changes at the 

: Obersteiner-Redlich area.” It is difficult to reconcile the two statements. 
In another’ communication [86] Spielmeyer quotes à case which, in * ` 

"view of the short history and the detailed histological examination, is 
of importance from the point. of view of the earliest en and will 
therefore be briefly summarized : — "Es 


‘The case was that of & man’ wko died at the age of 56, after having had 
typical tabetic symptoms and signs for nine months only. Four weeks before : 
death mental symptoms, appeared. Histologically, in the spinal cord from the 

' level of the first sacral segment to the first lumbar there ‘was seen typical 
degeneration of the posterior columns. Above this level the degeneration 
corresponded to the roots from these regions. With Scharlach R. stain much 
' degenerating myelin was stained in ,the root entry zone and in the area 

s corresponding to the continuation of these fibres into the posterior columns. 
In the root regions the first sacral and lowest lumbar segments were the most 
affected. Degeneration did not extend into the roat bundles, but ceased at the 
place where the roots take on: ‘their peripheral character, i.e., at the Obersteiner- 
Redlich area. Spielmeyer' could find no degeneration peripheral to this. 
' Meningeal changes were few, and congiáted solely in slight infiltration of the 
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pia-arachnoid, mde in the TER region, with — lymphocytes. The 
only change seen in'the nerve ‘roots’ was a slight infiltration under the dura 
with lymphocytes, and this only in a few nerve roots. Spielmeyer felt justified 
in concluding from this case that the essential pathological process in tabes 
consists in àn independent degeneration of the intramedullary. posterior roots, 
which stops short at the place where they take on a peripheral character, i.e., 
the Obersteiner-Redlich area, the boundary between neuroglial. and connective 
tissue. 

Richter [31 ]. attempted to show that the E between the 
degeneration in the intra- and ‘extra-medullary roots observed by 
Spielmeyer was apparent rather than real by conducting experiments 
on cats. He sectioned the extramedullary posterior roots to determine 
whether this injury ‘would cause the intra- and extra-medullary roots to 
degenerate at the same rate. Eighteen days after section of the extra- 
medullary roots myelin degeneration in them had reached the lipoid 
stage, whilst in the intramedullary roots only the Marchi stage had been 
reached. Therefore, at the time when lipoid material would stain in 
the intramedullary roots, it would. have disappeared from the extra- 
medullary roots. Richter also pointed out that as one root alone may be 
affected by the tabetic process for months or even for years, it is possible 
at an advanced stage in the disease to find in adjacent roots the early 
phase of the breaking up of myelin and more advanced lipoid changes. 
The validity of Richter’s objection to Spielmeyer’s conclusions from this 
-early case rests on the answer to the question how far experimental 
section of roots can be considered analogous to the slow process which 
causes degeneration of the roots in tabes. ; 

The theory which found most general acceptance until Richter pro- 
pounded his ‘ ‘specific ‘granuloma”’ theory, was that of Nageotte [16]. 
The case on which he founded his localization of the primary lesion was 
one of dementia paralytica, with very slight posterior column degenera- 
tion. Nageotte came to the conclusion that the primary lesion was: 
limited to that part of the posterior root which lies between the point 
where it leaves the subarachnoid space to join with the anterior root 
and the spinal ganglion. This part of the posterior root Nageotte called 
the “ radicular nerve." The nature of the lesion he considered to be 

an interstitial “ radiculitis,’ by which he meant an infiltration with 
. lymphocytes, plasma cells, and what appeared to him to be embryonic 
cells, with fibrosis of the ‘interstitial tissue of the nerve’ limited to the 
area of the posterior root. The degeneration of the posterior root he 
_ took to be a secondary phenomenon due to pressure from the infiltrating 
tissue. Nageotte explained the escape of the anterior roots in this 


r 
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situation by supposing either, chat they were less susceptible i this par- 
ticular form of trauma, or that they were capable of regeneration. His 
own definition [18] of the pathological entity ‘of tabes summarizes very 
well his view of its pathogenesis : “ Tabes is characterized anatomically 
by an inflammatory lésion which attacks a certain number of sensory or 


motor roots at their exit from the subarachnoid space and which is 


33 


dependent upon generalized syphilis of the meninges.” He was in- 
sistent [19] that meningitis, although invariably present, does not itself 
cause tabes except through the intermediary of the ‘radiculitis, and that 
this affection of the radicular nerve is the sole criterion of the tabetic 


process. Thomas and Hauser [41] confirmed Nageotte’s findings of. 


inflammatory changes in the radicular nerve. They also found a con- 
‘stant meningitis in each of their eleven cases, which was sometimes 


more extensive over the anterior roots than over the posterior.' Similar . 
observations were made by Schroeder [84], -zand by Bresowsky, who ` 


found infiltration of the pig- Eed in every one of "e forty cases 
he examined. 

Jakob Dal, Hassin{7] [8], and Schaller [83] have also cul ee 
constant inflammatory changes in the meninges. The opinions of two 
of these writers on the relationship of these findings to the pathogenesis 


of tabes will be dealt with later in E their attitude to the, | 


| Richter theory. 

This theory, formulated by Richter in an exhaustive sius has been 
accepted up to the ‘present time as the one which best explains the 
clinical course of the disease. .Richter holds the view that the primary 
and essential lesion in tabes is the settling down of spirochsetes from the 
cerebro-spinal fluid in elective parts of the cerebro-spinal axis. . These 


_ sites ‘of election are the radicular nerves. . The spirochæte then en 88 


a formative irritant," and s specific granulation tissue is formed which 
bas its origin in the lymph spaces of that part of the common sheath 
“which lies nearest to. the ganglion. This granulation tissue spreads 
into the perifascicular spaces and the radicular nerve is eventually 
enclosed by this mass of newly-formed tissue. In late stages of the 
disease the granulation tissue undergoes regressive changes and becomes 
sclerosed,, thus pressing upon the nerve-fibres and destroying them. 
Richter’s own description [29] of the lesion is: '" The ‘granulation 
growth in the lymph and tissue spaces is the initial, primary and 
autonomous change in tabes. The extension of the process to ing root- 
nerve causes a secondary root affection.” 

No lymphatics have hitherto ‘been described 1 in the, radicular nerve 
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or in the meninges; neither have spirochætes yet been demonstrated 
in the cerebro-spinal fluid of tabetics. But apart from these hypothetical 
considerations the questión of the specificity of this “ granulation tissue" 
has to be investigated. Richter described the cells of which it consisted 
as endothelial in type, but capable in the later stages of the disease of 
forming fibroblasts. As Hassin [9] has recently pointed out, these cells 
bear a very strong resemblance to the arachnoidal cells, and they are by 
no means “specific” for t&betic nerve-roots.’ Dosen observed them 
around the periphery of several normal nerve-roots, and it is hoped to 
show in this study that they are constantly present in considerable 
numbers in nerve-roots throughout the Ger axis and that they may 
even be perifascicular. , , 

Richter [80] strenuously denies the. presence of any inflammatory 
changes: in the radicular nerve in'cases of pure'tabes. These occur, he 
says, only in cases Ka tabo-paresis and are then due entirely to the 
paretic factor. Hassin agrees with Richter that hematogenous elements 
play no part dn the lesion of the radicular nerve. J akob, on the other 
hand, found plasma cells and lymphocytes infiltrating the radicular 
nerve in cases of pure tabes, though he is,inclined to the opinion that 
these may be histogenous rather than hematogenous. The question of 
a difference in intensity between the affection of the roots in their intra- 
and extra-medullary course, that is; at their point of entry through the 
pia mater at the Obersteiner-Redlich area, is summarily dismissed by 
Richter as he does not believe that this difference has been proved. 

Meningitis 18, according to Richter, & common syphilitic accompani- 
ment of tabes but not a constant change, and it consists in an inflam- 
matory lesion of the pia-arachnoid entirely independent of the tabetic 
process; and also independent of the posterior column degeneration. , 
The frequency with which meningitis occurs in tabes depends on both 
lesions being caused by the presence of the spirochetes in the sub- 
. arachnoid space, but in tabes the spirochste settles in the root-nerve 
and in meningitis in the pia mater. The difference in reaction is due 
to the anatomical peculiarities of the two sites. 

The posterior column degeneration is considered by Richter to be 
secondary to the lesion in the radicular nerve. In his twenty-four cases 
he could: find “no indication which would allow him to accept any 
independent degeneration in the spinal cord.” 

He stresses, as additional evidence to his experimental work, the not 
uncommon cases in which the ‘posterior column degeneration is asym- 
metrical, and remarks that in most cases a true asymmetry unrevealed 
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by coarse staining methods really exists between the degeneration on 
the two sides which is probably due to variability in the numbers of 
spirochetes settling in the corresponding roots and therefore to 
differences in the intensity of the granulation process. 

Changes in the posterior root ganglia Richter also considers secondary 
to the lesion of the radicular nerve as they are analogous to those found 
by Köster [13]. after experimental section of the posterior roots. 
Excess of lipochrome pigment, shrinkage of the ganglion cells and 
hyperplasia of the capsular nuclei were the changes most often observed. 
Chromatolysis occurred only very rarely. The resistance of individual 
ganglion cells plays a large part in determining the extent of the lesion, - 
as some ganglia from a certain case may be severely damaged whilst 
others appear normal, No inflammatory changes were seen in cases 
of pure tabes, but in the cases of tabo-paresis both perivascular and 
diffuse infiltrations with lymphocytes and plasma cells were found’ 
extending into the ganglia from the corresponding root-nerves. 

Richter [29] also investigated the changes in the cranial nerves. It 
is not proposed to deal here with his findings in any detail, but briefly, 
he described amongst the extracerebral fibres of the third and fifth 
nerves a granulation tissue identical with that which. he observed in, 
the radicular nerves. In the optic nerves of cases with optic atrophy no 
granulation tissue was seen, but there was a vascular reaction characterized 
by infiltration with plasma cells and lymphocytes. This difference in 
reaction Richter explains by the fact that the optic nerve is develop- 
mentally of central origin and therefore reacts to noxious stimuli in 
the same manner as the central nervous system. 

But the support that was given to Richter’s theory was due.not to 
his description of a “ specific " tissue, but to the fact that he had been 
able to demonstrate spirochswtes in this tissue in three cases out of 
nine of - pure tabes and in one case out of four of tabes with SES 
syphilis. 

Most of the criticism that has been directed against Richter’s theory 
has come from Jakob [11], from Wohlwill [45], and from 
Spielmeyer [86]. The latter could not convince himself that Richter's 
findings were at all constant. ‘His views have already been given. 

Jacob emphasizes the constant spinal meningitis observed by him 
and also by Hassin in the material studied by him in Jakob’s laboratory, 
He points out that whilst Hassin regards the changes in Nageotte’s 
area as the most important, Richter, looks upon the specific lesion in 
this region as the only one of importance. 
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PLATE XI. 





Fic. 2.— Section through the radicular nerve of a case of uncomplicated tabes, 
stained with hematoxylin and counterstained with van Gieson. Two arachnoidal 
tufts are present and extend between the nerve-fibres. 





Fic. 3.—A portion of the same section as fig. 1, under higher magnification 
to show the endothelial character of the infiltrating arachnoidal cells. 


To illustrate paper by R. O. Stern. 


Pate XII. 





D 
Fic. A. — Section through the radicular nerve of a case of subacute combined 
degeneration of the cord stained with hematoxylin and counterstained with 


van Gieson. An arachnoidal tuft can be seen infiltrating the nerve-fibres. Isolated 
arachnoidal cells are also present and lie between nerve-fibres, 
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MiG. 5.— Section through the radicular nerve of a case of uncomplicated tabes 
stained with hematoxylin and counterstained with van Gieson. Several arachnoida! 
tufts are present, and in addition there is much infiltration with small lymphocytes 


To illustrate paper by R. O. Stern. 
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Jakob is of the opinion that although the granulation tissue described 
by Richter undoubtedly occurs in Nageotte’s area, its distribution is not 
limited to this area but extends to the arachnoid covering the spinal 
cord. He found infiltrations with lymphocytes and plasma cells as well 
as granulation tissue in the Obersteiner-Redlich area in cases of pure 
tabes, and is convinced that damage to the nerve-fibres in this region is 
an important contributory factor in ge, dégeneration of the intra- 
medullary posterior roots. 

Wohlwill criticizes Richter for his interpretation of his histological 
findings as a new growth of granulation tissue which actually destroys 
the nerve-fibres by invasion and ultimate strangulation. The process as 
conceived by Richter resembles, according to Wohlwill, that seen 
in infiltration by a malignant neoplasm rather than pressure from 
sclerosing granulation tissue. Richter does not mention other possible 
ways in which this tissue could injure the nerve-fibres, as, for example, 
by the blocking up of lymph channels or other nutritional disturbances. 
Wohlwil also draws attention to the fact that the case which Richter 
describes as one of “incipient tabes’’ had had symptoms for three years, 
and can’ therefore not be accurately described as representing the 
earliest stages of the disease process. 

Hassin has recently published a paper in which he presents a modi- 
fication of Richter’s hypothesis on the effect of the granulation tissue in 
the radicular nerve on the tabetic process. Hassin does not consider 
that the cells composing the “ granulation tissue ” in Nageotte’s area are 
specific formations caused by the presence of the spirochste in the 
cerebrospinal fluid, but that they are arachnoidal cells which have pro- 
liferated in response to irritation from an inflamed dura mater, which is 
a lesion constant in tabes. These cellular masses obstruct the peri- 
neural spaces by invading them and interfere with the escape of cerebro- 
spinal fluid from the subarachnoid space. Stasis of the cerebrospinal 
fluid therefore occurs, and as, according to Hassin, drainage of the tissue 
fluids from the posterior columns is performed chiefly through the peri- 
neural spaces of the posterior roots, this part of the spinal cord is the 
first to undergo degeneration. Hassin cannot accept the mechanical 
“ strangulation’ theory of Richter, as the invading arachnoidal cells are 
rarely found between the fasciculi in the radicular nerve; they are 
usually confined to the margins of the fasciculi. Moreover, they are 
practically never seen in relation to the nerve-fibres. 

But Hassin, after having advanced his modification of Richter’s 


theory and having described the degeneration of the postérior columns 
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of the spinal cord as a secondary phenomenon due to a “tissue fluid 
stasis ” caused by blocking of the perineural spaces, goes on to state that 
the degeneration of the posterior columns must be considered & primary 
process which originates within the spinal cord itself. This degenera- 
tion was seen in the-form of an “island-like” degeneration, which 
Hassin considers typical of tabes, the islands consisting of demyelinated 
areas in which the nervous elements are mainly replaced by neuroglial 
tissue, although thin axons are usually preserved. 

But if Hassin’s theory is correct and the degeneration of the 
posterior columns is caused by retention of tissue fluids we' should expect 
to find the amount of degeneration in the posterior columns to 
correspond more or less exactly to the intensity of the arachnoidal 
infiltrations. 

Other lesions observed by Hassin agree with those already described 
by many other writers. But in the spinal ganglia he found evidence of 
satellitosis and neuronophagia in addition- to shrinkage of cells and 
excessive accumulation of pigment in the ganglion cells. 


SPIROOHATES IN TABETIC LESIONS. 


The only positive spirochste findings recorded in tabes previous to 
Richter's were those of Noguchi [20], who found one or two spiro- 
chætes in the posterior columns of a case of tabes complicated by 
meningo-myelitis, and of Versé [42], who claimed to have found them 
in two cases: in one in the' spinal ganglia, lying in the ganglion cells 
and also between them, in the other in the nerve roots. Richter rather 
doubted Versé's results on the ground that impregnated nerve-fibres 
closely resemble spirochetes. Richter used Noguchi’s method and 
mentions that Jahnel’s method was unsuccessful even in those cases 
which were positive by Noguchi’s method. This is surprising as 
Jahnel’s method has been found to give consistently good results in this 
country. Richter found only very few spirochetes in his positive cases, 
and of these, relatively morphologically intact forms were very rare. 
Most of them were degenerated forms and little heaps of “ degenerated 
spirochsete fragments’’ were seen. The spirochstes were found only 
in the “granulation tissue” with one solitary exception, which was 
found in the thickened covering of & root bundle. Richter contends 
. from many negative findings that there are tabetic root nerves in which 
no spirochetes occur. 

There is no reason for supposing that gpirochstes were not present 
in the tissue which Richter described, especially as one of his 
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sections WAS TT by Jahnel, but: it is possible if the “ granulation 
‘tissue ’” is composed of arachnoidal cells that spirochetes have been 
“swept in" to the perifascicular Spaces together with these cells, and 
that they are to be considered as a fortuitous finding. Jahnel [10] 
found spirochetes in the subarachnoid. spaces of one case which he 
examined with the dura mater intact. It is possible that in this case 
the spirochetes were really present in the subdural space, and that 
this is their usual habitat-in tabes. This would explain the negative 
findings of many observers, as the dura is but rarely included in sections 
of the spinal cord. 

It is here convenient to summarize those theories of the pathogengsis 
-of tabes which have been considered :— | 

(1) A primary degeneration of the intramedullary. posterior roots. 
(Charcot and Pierret, Westphal, Strümpell, Flechsig, Sepp, Spielmeyer.) 

(2) Meningeal inflammation causing direct pressure on the posterior 
roots at their passage through the pia mater. (Obersteiner and Redlich.) 

(8) Influence of syphilitic toxins on the posterior roots. (Orr and 
Rows, Marie and Guillain [15], Bresowsky, Alford.) 

(4) Inflammatory Ee in the radicular nerve. (Nageotte, Thomas 


. and Hauser.) 


. (6) Granulomatous formation in the radicular nerve.. (Richter.) 

|... (8) Retention of.tissue fluids in the spinal cord, due to obstruction 
| by proliferating arachnoidal cells. (Hassin.) 

= Certain writers, notably Jakob and Schaffer [40] (in his article in 
Tiewandowsky's “ Handbuch der Neurologie '"), do not consider that any 
one theory will explain all the clinical phenomena, and they therefore 
regard the pathological process in tabes as consisting of a combination 
of two or more of the processes enumerated above. The conclusions 
arrived at from the results of this study will be given later. 


. Report on PATHOLOGICAL MATERIAL INVESTIGATED. 


The material at my disposal was derived from nine cases of pure 
tabes, three cases of tabo-paresis and eight cases of general paralysis. 
In addition, the posterior: root ganglia from twenty-seven, casés taken 
at random from the post-mortem material available, which included 
examples of most of the common diseases of the spinal nervous system 
and three cases in which the spinal cord and its meninges could definitely 
be said to be normal, were examined as controls. The Gasserian ganglia 
complete with dural sheaths from two normal cases were also examined, 

The duration of symptoms in the’ tabetic cases varied from twenty 
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months to twenty-one years. In two cases of pure tabes no clinical 

history was available, but the cases were obviously of long standing from 
the amount of sclerosis present in the ganglia and roots. In two cases 
of taboparesis the cerebral and spinal symptoms appear to have developed 
at the same time, the total duration of symptoms being twelve months 
in one case and six months in the other. In the third case the history 
was that of a “ nervous breakdown” eighteen months previously, but 
only three months prior to admission had there been symptoms of a 
spinal lesion. This case already exhibited the typical tabetic signs of 
Argyll Robertson pupils, partial analgesia to pinprick over the chest, 
ataxia and inco-ordination of both legs with absent knee and ankle jerks, 
and it seemed probable, in view of the very short history, that here was 
a case, which should show the earliest tabetic lesions. 

Sections of the posterior root ganglia were made longitudinally to 
include the radicular nerve and posterior-root and, wherever possible, 
ganglia from the cervical, dorsal and lumbar regions were examined. 
Similar regions of the spinal cords were sectioned, with their meninges 
and roots attached. 


MiICBOSCOPICAL EXAMINATION. 


The staining methods employed were those of hamatoxylin with van 

Gieson's counterstain for the ganglia and posterior roots, Scharlach R., 

_hematoxylin with van Gieson, Kultschitsky-Pal and (in the more recent 
cases) Bielschowsky, for the spinal cord. 

Sections from all the syphilitic posterior root ganglia and from the 
spinal cords of the pure tabes.cases were stained by ee method 
for gpirochtetes.: 

Às the main purpose of this study was to investigate the changes in 
the radicular nerve from the point of view of the Richter hypothesis, 
the lesions detected in them will be considered first. Except where 

‘differences existed between the lesions in the cases of pure tabes, tabo- 
paresis and general paralysis, the descriptions xu below cover. the 
three types of case. 

(1) Injiltratwe lesvons.—Xipidural ee with lymphocytes and 
plasma cells was common, but was present to the greatest extent in the 

` cases of general paralysis and tabo-paresis. It may be stated here that 
in the cases of general paralysis and tabo-paresis plasma cells were more 
commonly observed in hsamatogenous infiltrations than they were in cases 
of pure tabes. The infiltrating cells were frequently found in small 
clusters or heaps, as well aslying scattered throughout the epidural spaee. 
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Subdural infiltrations with lymphocytes and plasma cells, although less 
generally seen in the cases of pure tabes, certainly occurred in the 
majority of cases, particularly in relation to the blood-vessels. In the 
cases of general paralysis and tabo-paresis these infiltrations were con- 
stant and, in a few cases, particularly those of tabo-paresis, the focal 
arrangement of the infiltrating cells was striking. ‘The cells did not in 
most cases penetrate between the. nerve-fibres, but occasionally some 
could be seen separating the nerve elements. More often the cells were 
limited to the periphery of the nerve- bundles. 

(2) Vascular changes.—The walls of the blood-vessels in the radicular 
nerve were much thickened in cases of pure tabes of any standing, and in 
all cases there appeared to be at first sight a great excess of that pecalier 
degeneration of blood-vessela which gives rise to “ corpora arenacea’ 
or psammoma bodies. But on.comparing the numbers of these bodies 


- in normal radicular nerves with those in the tabetic nerves it was found 


that normal nerves contained as many, if not more, of these bodies than 
did the tabetic ones. 

_It is,neces&ary to point out that the age rdi the arteries plays no part 
in the development of these bodies, as they were found in considerable 
numbers in the nerves of & boy aged'19. The mode of production 


: of these bodies from  blood-vessels is quite unknown. They are 


mentioned here only to derhonstrate that their presence in large 
numbers in the radicular nerves in tabes has no connection whatsoever 
with the tabetic process. 

(8) Fibrosis of meninges. — The dura mater covering the radicular 
nerves and ganglia was thickened in every case examined, but the 
thickening was greatest in the most long standing cases of pure tabes, 
The perineural sheaths of ‘the radicular nerves were slightly thickened 
in all cases of pure tabes, but a true fibrosis affecting the nervous 
elements by pressure was seen only i in one case, that of twenty years 


' duration. 


(4) Richters specific “ venden “tissue.’—In considering the. 

granulation tissue" which Richter described, it must be noted that 
Hassin has already recognized the cells of which this tissue is composed 
in the radicular- nerves of non-syphilitic cases. Some years before the 
appearance of Hassin’s paper Dr. Greenfield and Dr. Wolfsohn observed _ 
these cells during their investigation, in this laboratory, of the radicular 
nerves ‘in a case of the Charcot-Marie-Tooth type of muscular atrophy, 
but they did not publish their observation. They have kindly given me. 
the opportunity of examining sections of the radicular nerves from this 


= ie i DH t 


- + 


24 ; 


‘ ` 
F 
: r 4 [ f "4 


308 ` je ‘ORIGINAL ARTICLES AND ` ‘ontNreay, CASES | 
case, ‘and in addition : sectionis have un taken. from ^ the following 
“cases (bie age éf.the patient is given in parenthesis after the disease). 
ae Four cases of disseminated’ sclerosis (51, 46, 43, 80)... : 
+ Four « Cases of subacute combined — of the cord (63, 60, 
54, 49). ` E Am 
Three cases of onda carcinoma, involving the spine (60, Ss 40). 
Two cases of-dis&eminated myelitis (37; 89).: 7b. Ry É 
2E Two cases of sarcoma of the spine (63, 29). . AE "TO 
Five cases of. syphilitic myelitis (53; 46, 44, ' 80, 37).. e 7 
T One. case'each of peripheral neuritis (48), iuberculosls of the spine 
E (517, chloroma (19), cerebral hemorrhage (74), cerebral thrombosis (69), | 
cerebral abscess , (50), and "fracture, of the' spine (50). Alen, the 
Gasserian ganglia were examined fróni two cases;-one a case of 
cerebello- -pontine, angle tamour (25), the other a cerebral abscess (29):: 
` My observations agree with those of Greenfield,’ Wolfsohn and 
Hassin. There is,no evidence that the cells of' which this ! ‘ granulation 
tissue’ " is composed are newly formed, ànd it: is quite clear, that their 
‘existence does not necessarily depend on the presence of the spirocheste .. 
since ‘they were ‘present in twenty-two out of. the twenty- seven control 
cases. ‘They differ in no wise in histological appearance from the simple 
arachnoidal cells of the: ‘arachnoid. membrane. These are charactérized 
by. having oval nuclei with a very ‘distinet nuclear, membrane, inside 
` which the chromatin is arranged in'a stippled or dotted manner; they ` 
are infact characteristic’ endothelial cells.. The suggestion of Richter. 
‘that these cells can and do become transformed into fibroblasts in the 
: late stages of tabes isinot confirmed by my: observations, The appear- 
| ance of the-cells in & case ‘of three months’ duration ‘(tabo-paresis); or . 
in & ease of pure tabes of twenty months’ duration, is identical with 
‘that. i in cases of pure tabes of five, ten, or egen twenty years’ duration.' 
lf it were possible. that these cells, could undergo metamorphosis, some 
intermediate stage between an' endothelial type of cell and a fibroblastic 
“> type would be seen in material ‘from- cases which varied so much in 
` *dration. m i 
». "Hassin rightly: contended that these salle very "rarely SE 
‘between ‘nerve-fibres; they are ‘almost invariably confined to the peri-' 
phery of the nerve.bundles. ` He believes, however, that: not only is the - 
actual number of &rachnoidal cells in the radicular nerve increased in 
tabes, but that in this condition they occur in the radicular nerves at all 
‘levels of ‘the spinal cord, whilst in normal cases the cells are seen only f 
at one level—at ‘which level and why is not stated. 
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l 7 In this study radiéular nerves from, the cervical, dorsa] and lumbar 


regions of twenty-seven control cases were examined and arachnoidal | 
cells were found at ‘all these levels, although they were not found at 
every level in every case. Furthermore, they may infiltrate the nerve- 


P bundles i in non-tabetic cases, and even appear between the nerve-fibres. 


. Buch an appearance is illustrated in fig. 3 from a case of subacute com- 


wn 


bined degeneration of the spinal cord. Their numbers i in non-syphilitic 
cases may equal and even exceed those in tabetic cases. Only those 


 . cases of tabes with much generalized arachnoiditis showed an excessive . 


number of arachnoidal cells in the radicular herve. It is probable that 


-in these cases the prolongations of arachnoidal membrane into the ~ 


radicular : nerve. share in the general proliferation of arachnoidal cells. 
Tt is cle&r therefore, in the first place, as Hassin has already pointed 
Gut, that the cells of Richter's “ granulation tissue” are not specific for 


' tabes, and in the second place, as they may occur in normal radicular 


nerves in like number and with the same, distribution as in tabes, they 
can have no essential connection with the EES process of this 


M 


v, Reference Ges KE bear made to the integrity of the nervous 


. disease. ` Kë à 


n elements in the radicular nerve. except in cases of long standing. This 


ig in accordance with the findings of Hassin. Although Richter described 


déstruction - by pressure of the nerve-fibres in this region if must be 


remembered that the. duration of symptoms in his least advanced case 


‘wast ii years. >; 


Geen IN THE SPINAL GANGLIA. 


. In several cases of general paralysis and of tabo-paresis thére were ` 
definite inflammatory changes in the spinal ganglia with infiltration 


' with lymphocytes and plasmá cells, but 'in only one case of pure tabes 
. were there inflammatory: changes, There was much fibrosis of the 
' spinal ganglia in three long-standing caseB of pure tabes. The most 


noteworthy lesions found in all the ganglia were hypertrophy of the. 


, capsule. cells of ‘the ganglia and an increase in the pigment content of- 


‘the ganglion cells.: In many cases the ganglion cells appeared to be ' 
‘shrunken, : but as much of the material had been preserved for some 


years, and the majority of the preparations | of the ganglia’ had been 


` „embedded in parafin, it is difficult to decide how much of this shrinkage 
. was due to’ artefact and: how. much to, cellular changé. As Orr and 
, Rows pointed ont many. years. ago, most of the changes described in ' 
ganglion cells are the result of artefact or bad fixation. Certainly no 
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cd evidence of degeneration. of these cells, as chromatolysis or ` 
neuronophagia, could be detected in my series. | 


"Tug SPINAL MENINGES. 


The spinal meninges were thickened in all cases of pure tabes, the ` 
pla being especially affected. The thickening was not more evident in 
the area of the entry of the posterior root than in that of the anterior 
root. There was no variability in the degree of: thickening in ‘the 
several regions of the spinal Gord. -In one case changes in the meninges 
had to be disregarded in relation to the tabetic process, as & septic 
meningitis had occurred following operation for relief of tabetic crises. 
Of the other eight cases four exhibited considerable cellular infiltration 
of the pia with small lymphocytes and a few plasma cells, whilst in the 
other four cases lymphocytic infiltration was very slight, though not 
completely absent. 'In no case could it be observed that the infiltration ` 
of the pia was confined to, or greater in, the region of the posterior 
roots, In long-standing cases the vessels of the pia were thickened and 
perivascular infiltration with lymphocytes was not uncommonly found. 
In the cases of paralysis and tabo-paresis inflammatory phenomena in 
the meninges were much more intense, although thickening of the 
meninges was not so great as in the pure tabes cases. Plasma cells 
were very numerous and perivascular infiltration with lymphocytes was 
not uncommonly found. No difference in degree of infiltration between 
the posterior and anterior root regions could be determined. 


THE SPINAL CORD. 


In describing the lesions in the spinal cord it is convenient to take 
the three types of case separately. Kultschitsxy-Pal preparations: of 
the spinal cord in the pure tabes cases revealed the characteristic 
picture of posterior column demyelination with the incidence greatest 
on those nerve-fibres which represent the lumbar roots, ‘and which in 
the lumbar region are confined to the postero-external part of the 
posterior columns, in the " bandelette of Pierret.” Why these fibres . 
should be the first to degenerate is unknown.  Richter's theory that 

. the lumbar roots are first affected because they run vertically and the 
`- spirochetes sink by the force of gravity into their ‘meningeal coverings 
and there cause the specific reaction, cannot be entertained seriously. _ 

The rate of degeneration of ‘the fibres varies within wide limits. 

It was surprising to find that in a case with a history of five and a 
half years’ duration which was characterized by the occurrence of violent 
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gastric crises i with very few aymptoris. of- ataxia or inco- eon: but 
mwith.typieal signs (e.g., Argyll-Robertsòn pupils, breast glate analgesia, 
absent anklé-jerks), practically no posterior column degeneration could 
be made out in any region, of thespinal cord. : The only lesion appeared 
‘to be the loss of a Zoe myelinated fibres in the root entry zone of the 
mid-dorsal region, -In this.case there were considerable. inflammatory 
changes in ihe radicnlar nerves. 
| By way of contrast, in the case of pure tabes with the ghortest 

history—of twenty months only—most extensive porion column 
degeneration was present. | 

The cases of tabo-paresis were. gen instructive from the point of 
view of ‘posterior root degeneration. In the case witha history of spinal 
symptoms of only three months’ duration, very little demyelination was 
expected in the- “posterior columns: Advanced myelin degeneration was 
found, however, in the luambo-sacral region and could be traced upwards 
in the'cord to a corresponding degeneration of most of the column of 
Goll in the cervical region: The degeneration had already reached the 
lipoid stage and was well seen in Scharlach R. preparations. Droplets 
of fat could be traced outwards to the most external part of the root 
entry zone, but they did not extend into the extramedullary portion 
of the roots, in which the myelin was normal. 

In this case most of the degenerative products of myelin were in the 


_ | ` same stage, therefore degeneration of the posterior roots must in some 


cases ab any rate occur very rapidly, as it did in this case. Degeneration 
“of these roofs i is therefore not always due ton slow ee ene SES 
as Richter suggests. 

In another case of tabo-paresis with a history of six months’ dura- 
tion, no posterior column degeneration could be determined. . It was 
impossible to determine. which factor differed in- the two cases. 
Meningeal infiltration, inflammatory changes in the radicular nerves, 

. arachnoidal proliferation, did not seem to vary to any extent in the two 
cases. `. 

In the third case of tabo-paresis, although no lipoid substances could 
be stained by the Scharlach R. method, Kultschitsky-Pal preparations 
‘showed that myelin -degeneration was present in the posterior columns 
of the lumbar-region.. At the end of twelve months therefore a stage 

' had been reached in which lipoid substances had already been removed— 
further evidence of the rapidity with which degeneration can in some 
` cases take place in the intramedullary roots. The cases of uncomplicated 
general ` paralysis were also ‘examined by fat-staining methods to 
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1 ` determine whether any posterior toot degeneration DS aá present, "None a 
o could bé detected: Jakob's: opinion that.it is permissible to inclüde cases ` 
E “of tabo- -paresis with spinal symptoms amorigst cases for'the investigation 
' of early tabetic: lesions is. thereforó confirmed: ‘Legions, which occur in '. 
[parti of the-nervous system which are not affected, by pure general ee 


paralysis should not be ascribed to the pore process. ; | l : 
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m The exainination of the aasa nerves; spinal ganglia and spinal 
“ cords for spirochsites’ must be reported negative, for although in, one e 
case of pure tabes. a single spirochrete- like body was seen: in the posterior. | 
, eólunin ‘of the cord, it was not. typical and no others could be foundin | 
‘other ‘sections from tbe ‘same case.- It is not justifiable therefore to 
ie regard this as a positive finding. Many structures which stained deeply ~ 
MN silver were encountered in the ganglia and radicular nerves, ` 
"These might have been, degénerating spirochretes or products of. their 
ie - degeneration. They, were certainly neither. nerve-fibres nor deposits of 
H ` silver, but because not one typical form could be seen’ these structures ,. : 
- were rejected aS positive results. , dE | 
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. The regults of this study have “in -the main been more destructive” ' ` 
; than’ constructive." Evidence has been brought, forward that the theory , 
of pathogenesis propounded by Richter does not' bear the test'of investi- : 
gation. In the’ first place the cells of which his “specific granulation .. ^ 
: tissue ^ is, composed are not specific for tabes, as Hassiri first pointed .. | 
`". out (although he was ‘not the first to make the observation) ;’ they are — 2 ' 
+ gráchhoidal, cells and they may occur with the same distribution and ih, ..'' 
.’ equal nümbers in ‘the, radicular nerves of normal cases. "These cells. ! 
, were seen in this situation in twenty; -two out of tweùty-sevėn control , d 
CASES, and i in two controls they were found: around the periphery of thé -. 
peer of. the fth nerve ‘as it- enters the Gasserian ganglion. ' 
.i' ^ Secondly, the degeneration which occurs ïn "Ehe intramedullary part of 
. the, posterior root may be present/as early as three months after the , 
onset of symptoms, whilst eighteen months after the onset of symptoms 
SECH suitable staining methods may demonstrate the presence of a lesion of ` 
EU. the myelin. sheaths ' in- the ‘posterior, columns. of long standing. On. '"'«* 
a ‘account of the. rapidity. of the degeneration į in the intramedullary roots ` 
; dn cértain cases, therefore, -Richter’s , theory of a slow strangulation of ' 
"7 ` He posterior ‘roots: ‘by this “ granulation tissue ? is untenable, |. - 
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(^ . The theory. of Dosen A8 e to criticism, “from several points of 
SC , Niew.. ` But ihe. wholé ‘theory i is: founded on & fallacy because in normal 
" Cages with similar. arachnoidal ‘infiltrationg there is no degeneration of 
RS posterior columns. ` Further; in: : tabetic: cases there is no corres- 
spondence ‘bet ween. the intensity of: the &tachnoidal infiltrations in the 
^ radicular ` nerves ‘and the amount of posterior. column degeneration. 
i . The whole. problem of the’ site and nature of the primary lesion in 
.' tabes turis upon the point that ‘we do not/know, for certain where. it is 
‘the spirochimte first: settles in the nervous tissues. , In spite of many 
| attempts’ to find the spirochæte, in tabetic lesions, only four observers 
- have been successful. “Noguchi found a few' in the posterior columns of 
ul .'one case: ” Versé described them in the spinal ganglia and posterior roots: 
,.. of two cases. J ahnel [10] discovered a very few in the meninges of 
' one Gase when he examined, the spinal’ cord with the dura mater intact. 
"Richter has described them- (and‘one of his sections was’ confirmed by 
, d &hnel) in the, ‘arachnoidal próliferations. , They have never been 
described a8 occurring in thé subdural space, though they may possibly 
exist in this situation as Jahnel was qnly able tó find them in a case in 
which the dura. was intact. oad | 
| | “But it may not be necéssary for spirochistes to be present constantly 
PF. . in "thé central nervous system in order ‘to produce tabetic lesions. Orr 
+. and Rows [24] [25] showed clearly that bactetial toxins will pass slong 
the afferent nerves by the perineural lymph-stream without causing any 
hanges i in the peripheral nerves and, will produce degenaration of the 
' posterior ‘ columns pf the Spinal cord. indistinguishable from that'of tabes. 
(They. introduced capsules containing different , bacteria in contact with 
: the afferent nerves of: animals and produted posterior column degenera- 
` tion. They also Observed a similar degeneration in the spinal cords of ` 
T ` patientg who died following peripheral septic lesions, o. g., boils, super- 
, ficial abscesses. If we accept the possibility that a tabetic degeneration 
f E majy, also, be caused by: the toxins from spirochetes which exist outside 
Ze , the central nervous ‘system, ther it is necessary to find a focus in which 
the spirochætes, may live for many years whilst pouring out their toxins 
| along, ihe afferent: nerves., It is well known that certain parts of the 
dd body. offer a suitable nidus for ‘harbouring spirochtotes for many years.' 
a The sorta is the -chief of! these. ‘MacIntosh and Fildes [14] did nob . 
.  torrelate aortitig with tabes, but: they. pointed out that: in many cases 
" > examined at random, ; post mortem ` '® syphilitic aortitis was the only 
E demonstrable syphilitic lesion, and that the aorta was 'a possible source 
SÉ spiroċliætes which might wander’ out into other ' ‘tissues ‘of the body. 
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E ME "ëm, ‘apiriches iih. dëi, OASES Pe ee og sc oe 
E at- intervals and cause various ayphilitic manifestations: " Spirochastes À 
`- have. not been found in the aorta in tabes, but: Jahnel has found them., ` 
. there. in ‘general paralysis. In' my study-attempts were made to find 
them i in'the aortas available in'two cases of-tabo- -paresis (in one: of Which 
QE spirochaetes were. present in the: cerebral cortex), in' one case-of pure 
tabes; and.in one of general paralysis, bot without success. oo 
T SS work è on this aspect of the subject, i is necessary. Ce oe E x d 
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PES mm As review. of the most important ‘theories of this pathogenesis ‘of 
* tabos bas been | given. ~~" . ' E T 
‘.(2), A series of cases- of iioc d [o of ege paresis.ànd. of 
general. ;paralysis has been studied with special reference to the lesions- WW 
in the radicular nerves and the "Richter. theóry of' pathogenesis. In 
addition & series. ‘of twenty-seven | control cases. s. has been studied for |: 
‘comparison: ' i, i EN ^ e i 
WEI Evidence Has - been "brought: forwárd ü prove that neither. 
^ Richter’ 3 theory nor Hassin’s thodifications of it is capable of explaining . 
the  pathogeriesis of tabes. © .. 1.7770 
(4) Reference i is made to thé EN of Orr and Rows on degeneration 
SC the: ‘posterior columns caused ‘by bacterial toxins from peripheral foci .. 
| and the bearing this work has on the pathogenesis of tebes. The sug- 
pP gestion is made that’ i in’ "tabes the aorta may act 88.8 focus from which .. 
"LA . Spirochestes , may exert their toxic effects. on the central ` nervous 
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DURING the course of a recent study of turhours of the hypophysis, 
of the hypophyseal stalk, and of the- suprasellar meninges (Beckmann 
and Kubie, GJ, it’ became apparent that among the visual symptoms 
‘diplopia occurred with surprising frequency. Sometimes the diplopia 
Was ‘explicable by the existence’ of palsies of the extra-ocular ‘muscles. 
In a certain. number of cases, however, there was neither history nor 
. physical sign of strabismus, ptosis, or pupillary disturbances. Further- 
more, ‘where the record furnished sufficient. data it was evident that the 
- diplopia ` was most, troublesome when the patient attempted to fix both 


d eyes on;an object: for: ‘precise, observation, and that it was not influenced 


> yby conjugate deviation of the eyes in any direction (whereas diplopi& 
which - results from weakness of any of the muscles of the eye is always 
altered in some way by conjugate deviation of the eyes). 

- This type of diplopia had'nof occurred in any patients with homony- 
` mous defects i in the visual fields; but only in the presence of bitemporal 


, hemiariopi& as well, but no- examples of this type of field defect occurred 
among ' the cases studied. “Not all patients with bitemporal hemianopia 
Ti "developed diplopia, however ; and a review of the histories made it 
clear that diplopia occurred only. in association with -periods of 
* amblyopia. ‘Where the amblyopia Was transient, the diplopia was 
transient; -where the amblyopia ` was- permanent, the diplopia persisted. 
In one case (Case 1), it was our good fortune fa watch the development 

of. the double „vision, and to, see. that it occurred when the bitemporal 


.3 Travelling Fellow, Medioal Fellowship Board, ‘National Research Council, Washington, 
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ES defects ‘in the: visual fields had M evaded the TN In, the‘ > 
other ` cases presented -below, it is possible . to deduce a similar 
progression of the lesion from the data in, the ‘histories and in the ' 
. examinations. un uox e. Sg 

Be The conditions necessary for the kegëigegg of this type ‘of asi pit 

a would seem to be these: :(1) heteronymous defects in the visual fields 
_(bitemporal. or perhaps .binasal); (2) reduction of visual acuity at the : 
. macule’ to: less than that of the adjacent areas: on the relatively normal ` 
. .: halves. of-the retine ; (8) the’ power to project the image perceived into 
- , space’ accurately in relation to the- point of the retina on which the - 
| Sieg falls De, normal central-retinal localization). : 
"Under these conditions the patient jattenipte to improve his binocular 

“vision by using perimacular fields. If, in so doing, he uses homologous. 

fields, one image will fall upon the amaurotic half of one retina, and he , 

will ‘see with only one eye. The patient, however, can achieve 

binocular vision ‘hy using both normal, heteronymous, juxta-macular 

fields, but only with the production of diplopia. Naturally, this ‘diplopia, A 

'88 ‘certain of our patients. | demonstrated, is itself heteronymous in 

“nature ; i.e., the image from the'left' eye falls to the right of that from E 

‘>the right eye, and vice versa. Furthermore, if the defect ‘in the visual. | 

` fields’ is bitemporal, ‘the patient. will diverge his. eyes 80 as to bring into ' 

.' | focus ‘the, nortnal. temporal’ halves: of his tetinw, with a resulting 
‘divergent ‘strabismus. This condition was , observed -in -some of the 
, cases presented here. : Whether divergence of the visual axes becomes 
. visible or not will depend entirely upon how far into the périmacular, 
field the patient ie forced or able to go in order to find'an. area of visual, 
acuity-greater than that.of the macula itself. pu BU M - 
- .We have been ‘unable to find any reference to this. phenonienon in. 
the literature. Further investigation of it must -wait upon ihe 

“accumulation of clinical data from similar- cases with more precise’ 

quantitative perimetry and scotometry, as well as careful investigation , 
"of te reciprocal functions of.the external Due of the eye. 
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t , -Out ER a group of ‘twenty-one cases of tutos of the hypophyseal 
stalk, two examples of this. type of diplopia-are presented here ; pnd six, ` 
examples from among twenty cases of adenoma of the Boone In 
Er other ‘cases from each of these groups. of tumours, and in-one 
. case of suprasellar endothelioma , diplopia occurred that: seemed definitely 
(do be of the same nature. These cases are, not, however, included in the 
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hb -teport,, either because essential data were not available, or else because 
there was some uncertainty as to the exact condition of the extra-ocular 
muscles; Ge 1-25 ee dU ou 
Case 1.— Walter A, ‘a, middle-aged man, afier partial extirpation of a tumour - 
of the hypophyseal stalk developed Q, progresse bitemporal hemianopra. 
.. 7 As the progressive defect inwaded the ‘macular field, the patient developed 
^ diplopia without any, extra-ocular motor palsies. As the area of macular 
wen defect became more extensive, diplopia becamw' less distinct, the patient seeing 
v ' instead only the edges of any object on which he attempted to focus both 
P eyes. l i io " "e 
` ` Walter A... an unmarried man, àged 48, was admitted to the service of | 
Dr. Gordon Holmes on; October 94, 1998. The history, the physical findings, 
. and the presence of intrasellar opacities in the roentgenograms of the skull led 
to the diagnosis of a tumour of the hypophyseal stalk. This diagnosis was ` 
' verified: at. operation on November 2, 1928. (See: Beckmann and Kubie Bm 
Case 17) . ui pue 2s m X oe WT oa 
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"n Six months earlier the patient had begun to complain of pain and a feeling 
. of pressure in his left eye. For two months tliis had been relieved by glasses , 
("` but then vision in this eye became musty, éspecially in the outer corner. 
,. Gradually the dimness “ moved across like a shutter from the left." Only one 
. moníth before his admission he noticed that his right’ eye fatigued éasily, and ' 
that his vision becaine Blurred on “reading. tH ; ct 
NN On admission examination of his eyes showed a visual acuity on the right of 
ES: and onthe left ‘of ie "The fundi were normal. "There was slight constriction ` 
+. ‘of the temporal field of the right ey, with a defect in the upper temporal ` 
, - quadrant-and a cmcal scotoma that did not anvolve, the fixation point. In the 
^ left eye there, was a more marked temporal constriction, a deeper defect in the 
Ge BRAIN,—YOL. Li. m ef" dnx i 91 ` 
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. Upper temporal qu&drant and a cseco-central scotoma. The red fields. showed a- 


: complete bitemporal heniianopia (see fig. 1). The- external ocular movements M 


were entirely normal and there was no diplopia. ` ^" - © - uu 
. On November 2, 1928, Sir Percy Sargent explored the base of the skull 
through a right frontal incision. "The dorsum selle was found to be bulging, 
; ‘and after incision small masses of gelatinous and calcareous. material were’ 
removed. ° ° A Een ee utu B 
After a post-operative period which was complicated by intense meningeal 
, irritation, persistent bronchitis, and delirium, the patient-made a fair recovery 
and ' was discharged from the hospital on January 9, 1999. -At that time his., 
visual acuity was xx in the. right eye and fs in the left. . Both fields , were - 
l quite full for white and red (see fig. OI All external ocular movements: were’ 
normal and there was no diplopia. - $^ | x nd l 
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` On February 8, 1929, the. patient returned to-the hospital for. & l'e-exumina- | 
` tion. "Visual acuity was q% in boih eyes. The fundi were still quite normal.. 
^^ His only complaint ab this time was of intense láncinating pains in the vertex, ` 
_ which usually troubled him in the early morning and: then disappeared for the 
`- remainder of theday. As before there -was no defect demonstrable in the 
movements of the eyes and there was no diplopia. His visual fields for white 
„and for red are shown in fig. 3. -The early bitemporal defect in his visual fields 
: had not yét invaded the macular region of either eye. ` p sai 
‘Seven weeks later, on March 26,1929, the patient was examined again. 

: Now, however, he complained of mistiness of vision in the lateral fields, 
, especially in the left eye (“ as though a screen of gelatine were before it"), and, ` 
of diplopia.. He volunteered the information that he could read only with.his 

glasses and had difficulty whenever. hé tried. to look directly at an object, - 
' because the words ‘or. objects seemed to bé vaguely doubled’ On questioning,- 
it became evident that there was little spreading of the images, that the 


Ki 


x E a = f 
3 4 e 5 D S P s e S 


- 


^ 


at 


o. 


4 
H 


WI 


Fa 


pog, 
DM 
D 


D 


^ 
1 


i 


t *» t 
1. P D JA CL 
: D 
^ a n i ' S. ox 
f - = D * D 5 ^ Ae 
H L 
Y 


ES i? 1 - ; ie 2 , , 
= DIPLOPIA, WITHOUT `EXTRA-OCULAR ` PALSIES |: 891 


` t 


SA a n NO NC MEE , 

displacement was, not increased by conjugate’ deviation of the eyes'in any 
direction, and that one image was fuzzy and indistinct. ‘The -bwo images 
were'so olose as to be almost superimposed. - . 
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On ‘examination, the visual acuity was found, to be $ in the right and 4% 
in the left‘ eye; but with each eye he read only the letters on the nasal end 
of the line. ' The fundi were not changed except for doubtful pallor in the left 
dise. The visual fields, which are reproduced in fig. 4, showed a bitemporal 
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relative hemianopia for white and red, over-riding the fixation point by about 
five degrees. ' "The Visual acuity which the patient achieved was due not to the: 
maculæ but to the juxta-manular nasal areas. - His diplopia evidently occurred 


* when he focused these two nasal fields upon any point. 
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, On April 15 the patient was seen again. The visual acuity of the juxta- 
` macular ‘nasal fields was still $; but now the bitemporal hemianopia and the. 
. relative central loss had so increased that with either'eye the patient could read 
only the nasal half of the letters at which he looked. He complained that 
when using both eyes he either saw double or else that he saw only the 
lateral edges of what he was looking at (i.e., the crossed nasal fields did not 
. meet each other in the mid-line). ‘His visual fields are reproduced in fig. 6. 
Again there was no weakness of any of the extra-ocular muscles. ’ 
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Case 2.—James W., an elderly map, had come:dent diplopia, amblyopia, and 

bitemporal hensanopia, without extra-ocular motor palsies The exact rela- 

tionship of macular io perimacular acuity was not studied ; but theres 

strong presumptive evidence that macular acuity was less than that of the, 
jucta-macular nasal fields. The bitemporal lemianopa and preswnpiwe 

macular defect had given rise to a slight divergent strabismus: The diplopia 

was heteronymous, proving that the images fell upon the nasal fields. 


"^ 


James W., a married man, aged 60, was admitted to the service of, 
Dr. Gordon Holmes on August 96,1924. The history and the physical findings 
led to the: diagnosis of a non-acromegalic adenoma of the hypophysis; a 
- diagnosis which was confirmed at operation two months later. 

About five years before his admission to the hospital the patient had 
experienced some transient difficulty with his eyesight, which .was relieved 
by glasses. Two years later, however, the difficulty had recurred and persisted. 
At this time he complained that. his vision was not clear, but “as if smoke 
were floating before my eyes." This began in the left eye, but later involved , 
the right as well; and when this occurred diplopia made its appearance. He 
could recall that almost from the first the images were on the same level and 
upright, seeming to him to be an inch or so apart. Closing the left eye made 


' left eye 
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the right-hand image disappear; and it was this right-hand’ image which was 
the less distinct (which is consistent with the earlier involvement and the moro 
serious deterioration of vision in the left eye). To read, he had to close the 

At this time he was examined in a hospital in Birmingham, and the report 
stated that visual acuity in the right eye was 1%, and in the left eye; There 
was bilateral optic atrophy, and a bitemporal hemianopia. The external ocular 
movements were normal, despite the diplopia No data were given as to the 
relation of macular to juxta-macular acuity; but his occasional complaints 


. of the appearance of floating balls of light divectly in front of him are suggestive 


p- 


of a macular disturbance. . 

On examination in the National Hospital, two years later, visual acuity in 
the right eye had dropped to r and in the left eye to 3. Mr Williamson- 
Noble reported greyish-white pallor of both discs, more marked in the left 
eye The visual fields for white are reproduced in fig. 6. Unfortunately they 
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are purely qualitative, and show a bitemporal hemianopia which bisects the 
fixation point but fail to give any exact idea of the relative acuity of macular 


‘and perimacular vision. It was noted, however, that even with the better 


eye (the right), the patient had difficulty in keeping his place on a line ol 
print, which is most readily understood on the basis of a foveal defect with 
a resulting tendency for the eye to wobble from one perimacular field to 
another (v.1. Discussion). 

External ocular movements were found to be normal in all directions. 
Nevertheless there was a slight external strabismus, especially of the right eve, 
whieh is in keeping with the bitemporal' field defect &nd the better acuity 
of the right eye. 

On examination of the diplopia, it was found that the images were parallel, 
the left one sometimes slightly higher than the right, and disappeared on closing 
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the right eye; whereas the right-hand image disappeared when the left eye was 
closed. The images must, therefore, have arisen from the two nasal fields. 


Case 3.— Florence S , a woman aged 50, after suffering from brtemporal heman- 
. opia for some months, developed marked amblyopia and diplopia during a 
transient period of defective macular vision. When examined, some months 
later, the remains of the central defect were demonstrable in one eye , but the 
condition of the other eye could be deduced only from the lustory. The 
persistent bitemporal defect caused convergence to be poorly maantaaned. 


Florence S, an unmarried woman, aged 50, was admitted to the service 
of Dr. Gordon Holmes on November 6, 1924. Her history and the physical 
findings led to the diagnosis of a non-acromegalic adenoma of the hypophysis, 
a diagnosis which was verified at operation on November 15. 
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Almost three years before her admission to the hospitel the patient had 
suffered from some ill-defined visual difficulty which had. apparently been 
rélieved by the use of glasses. Some months later, however, she noticed that 
she could not see well to either side. Again her symptoms decreased for 
several months, this time during a course of endocrine therapy. One year 
before her admission, however, there was a sharp reduction of visual acuity , 
and shortly thereafter diplopia appeared for a time. Again vision improved 
during a period of glandular feeding, to such a point that the patient could 
read quite comfortably. Finally, however, two months before she was examined 
in the hospital, acuity decreased and a marked bitemporal defect became . 
manifest. l 

ln the hospital, the visual acuity of the right eye was found to be ig. That 
of the left eye is recorded as 3%, but at the same time a note is made that the 
letters flickered in and out of vision, so that one must conclude that macular 
vision wwas less than that of some adjacent perimacular area. Mr. Paton 
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reported that both dises showed temporal pallor, more marked in the left 
than in the right eye. The visual fields are reproduced in fig. 7 There is 
a bitemporal hemianopia, in the right eye apparently just reaching tbe fixation 
point, and in the left eye probably over-riding it (presumably the remains of 
what according to the history must have been a definite central defect). 

The external ocular movements were full, synchronous and steady in all 
directions, except that convergence was poorly maintained, which is consistent 
with the bitemporal and central defects: Macular vision had so far recovered, 
at this time, that the only diplopia observed was a doubtful '" occasional 
diplopia on looking at distant objects far to the right." 


Case 4.— Dr. K. M, an elderly physician, had diplopia which was not refer- 
able to weakness of any external ocular muscles, associated with a bitemporal 
hemaanopia and defective macular vision. With improvement n macula 
vision the diplopia ceased, despite the persistence of the bitemporal 
hemianopia. 


Dr. K. M., a married man, aged 61, was examined ‘by Dr. Gordon Holmes 
on January 1, 1997. The history and the physical findings led to the diagnosis 
of an intrasellar or suprasellar neoplasm. At operation, five weeks later, an 
adenoma of the hypophysis was found and histologically verified. 
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When examined by Dr. Holmes the patient had no diplopia, und no weak- 
ness of the external ocular muscles. The visual fields showed a bitemporal 
loss which sparet the fixation point so completely that visual acuity was ¢ in 
the right eye and Ze in the left. Both discs were pale, however, and the 
history, and the charts of previous perimetric examinations, which the patient 
brought with him, indicated that there had been earlier periods of more 

, extensive visual defect. 
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' Three years before coming to Dr. Holmes the patient had had vague visual 
difficulties, and after these had existed for twelve: months diplopia developed. 
Despite the fact that the patient was a. physician and could give a: very 
accurate story, the description of the diplopia did not point to a weakness of 
any of the external ocular muscles. In addition to the diplopia there was a 
definite history both of a macular and of a temporal defect in each eye, since 
the patient could see only the nasal half of an object at which he looked, and 
in trying to read he had to lay a stzaight edge under the line which he was 
following in: order to keep his place. As further evidence of the existence of a 
macular defect at this time is the fact that the question was raised among the 
ophthalmologists whom he had consulted as to whether he might have peri- . 
macular hemorrhages This was finally denied. At-that time visual acuity 
was about a. The visual fields recorded during this period" are reproduced 
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in fig. 8, and show & complete inferior temporal loss in both fields, with a 
relative superior temporal amblyopia. The exact condition of maculmi vision 


is not made clear by these purely qualitative fields. Later fields demonstrate 


a'gradual progression to n practically complete bitemporal hemianopia, but 
the history and examination show that, synchronously with this, macular vision 


- (and visual acuity) improved, and as a result the diplopia disappeared (fig 9) 


Case 5.—Lowsa N , a young woman, was seen after several years of progressive 
deterroration of vision associated with diploma. There was no eztra-ocular 
motor palsy. , Vision was lost except in the upper nasal quadrant of each 

eye. The patient could produce diplopia at will by attempting: to focus 
these two fields upon a bright hight.. 


Louisa N., an unmarried woman, aged 27, was admitted to the service of 
Dr. W. J. Adie on December 1, 1925. The history and the physical findings 
pointed to the presence of -a suprasellar neoplasm.’ and some weeks later a 
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Hi y piod SE E gt the ' poplin I was eee ab ` 
operation, . . (See Béckmann and KEibié {1} Case 9,) '. E ' 

‘Visual difficulties had begun insidiously about ten years betore her bdiniesion: 
| dë the ‘hospital. | Of: their’ exact, - nature - little is; known. , ‘Amblyopia bed 
/,'' affected’ the right eye first, but’ then bad" ‘imptoved in this eye, only to appear 
l in the left. eye, where: it: progressed rapidly: almost ko’ blindness. Eventually 
X vision deteriorated i in, the right eye as well. At some time, during the develop- 

. ment of this condition, diplopia ‘had \appeared ; but: for one year prior fo her ' 

; -  d&dmisiion: spontaneous double vision had ceased: , It was noted, however, thas ` 

d the patient could. still ' " cause" diplopio on voluntary - effort ” (o; with the | 

d effort to use bindoular vision): RO PA eo , 
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d 4 On. examination it was found that. central ant WAS SE to counting S 
` fingers, at 6 in. in the ‘left’ eye, and at 2 ft. in 'the right., Mr! Williamson- 
Noble ‘reported that ‘both discs were pale, With sharply-defined edges, clear 
lamine cribrose, and normal ' vessels. . The ,visual fields are. reproduced in: , 
> fig. 10. | They demonstrate the persistence, of: an island of imperfect vision in , 
di the, upper", nasal quadrant of, each eye. The ‘relationship of. macular to 
| , pénimaeular acuity within thése islands is nòt shown. ' , | 
gs ATP exterhal ocular’ rhovements ' were full, steady, and synohronoda in all . 
E diréotions. ON oYertheless,' it was noted that she hàd diplopia when concentrat- ' 
Sa ing on a light in any direction ‘except to the left. (where it passed out of the —— 


field. of vision. . of the left eye SC - 2 ZE 
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' Case’ a — die 4: W: an alderly [TR suffered ‘from persistent diplopia and 
is! -. timblyo opa. ° The history does not' furnish full details of the development of 
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Ms wnelided the fixation pont ; and a deep upper temporal quadrantic defect: 
_ 4 the other with an absolute: ceco-central scotoma. -There was no extra- 
ocular motor-palsy. 


-- 


Edie A. W., an unmarried woman, aged 57, was admitted to the service of 
Dr. Gordon Holmes on May 21, 1926. The history and the findings led to 
the diagnosis of an adenoma of the hypophysis without acromegaly, and at 
` operation, one month later, this diagnosis was verified. 

Vaguely for ten years, and more insistently and definitely for five years, 
the patient had suffered from diplopia. This occurred chiefly during efforts to 
use her eyes for fine work. She said that, " Words would drop and get out of 
place; numbers would get mixed up.” She was not aware, subjectively, of 
' any temporal loss: The doubled images sometimes seemed to be side-by-side 
and’ close together. Three years before her admission the reduction in acuity 
became more noticeable, with progressive inability to read;and pain in the eves 
and burning headaches. Beyond this the history furnishes no details 
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On examination, her visual acuity was found to be reduced to Win both | 
eyes. Mr Williamson-Noble reported that there was general pallor of both 
discs, more marked in the left eye. The fields are reproduced in fig. 11. In 
the nght eye there was a deep defect in the’ upper temporal quadrant which 
included the fixation point and invaded the inferior temporal field In the 
field of the left eye the absolute defect in the upper ‘temporal quadrant was 
less extensive, but the relative dimness involved most of the temporal field, 
and in addition there was a small, absolute caco-central scotoma. 

All external ocular movements were full, steady and synchronous. , For 
this reason the story of diplopia was discounted and no close scrutiny. or 
. examination of the condition was made. ~ 
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' Case T.—Dorothy M., a young woman, passed through periods of recurrent and 
deepening amblyopia, with loss first of the left temporal field and then of 
the right. | After an episode of scintillating central scotoma, colour vision 
and central acuity became dim, and diplopia developed, without extra- 
ocular motor palsies. With recovery of central vision the diplopia 
disappeared, despite the persistence of a bitemporal hemanopia. 


- 


Dorothy M., an unmarried girl, aged 18, was admitted to the service of Dr. 

, Gordon Holmes on June 15, 1927. The history and physical findings led to 
a, diagnosis of a non-acromegalic adenoma of the hypophysis. On July 4 
this diagnosis was confirmed: at operation. 

Five months before admission she noticed that after reading for any length 
of time her vision blurred. The left eye was more seriously involved than the 
right; and within a day or so she began to experience difficulty in seeing 
objects to her left. At the same time headaches, from which sbe had suffered 
for some months, became worse and were accompanied by flashes of blue lighi 
which appeared in one eye at a time, more often in the left than in the right. 

l Six weeks after the onset she developed definite difficulty in seeing things 
that were on her right side, and there was marked reduction in the acuity of her 
colour ‘vision. Within a few weeks after this she began to notice that she 
was seeing double. This was almost continuous for two weeks, then became 
intermittent, and finally disappeared several weeks before she entered the 
hospital.. No exact analysis of the relationship of the images was obtainable 

In the hospital, the visual acuity was found to be gy in the right eye and 
$in the left. The charts of the visual fields before operation are incomplete, 
but rough tests, carefully done, revealed a bitemporal hemianopia. Macular 
Vision was more acute than perimacular vision, objects suddenly becoming 
clearer at the fixation point. The right fundus was found to be normal by 
Mr. Paton, but the left showed temporal pallor of the optic disc. 

There was no diplopia at this time, and the third, fourth and sixth nerves 
showed no abnormality. , 

The disappearance of the diplopia, despite the persistence of the bitemporal 
hemianopia, is easily explained by the marked improvement in macular acuity, . 
especially in the left eye. 


Case 8.— Annie H., an elderly woman, had progressive dimness of viston, and 
then diplopia without weakness of the extra-ocular muscles. The diploma 
was most evident on efforts to read. Loss of temporal fields was noted early 
on one side; but was not observed by the patient in the other eye until vision 
in the first had almost gone. In this case the coincidence of the bitemporal 
hemianopia and the reduction of macular vision with the appeaiance of the 

, diplopia rs only presumptive, from the history, since the patient first came 
for examination three years after one eye was quite blind. All extra-ocular 
movements were normal; but the long-standing bitemporal defect had caused 
a slaght divergent strabismus, " 


Annie H., a married, woman, aged 50, was admitted to the service of 


t 
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Dr. S. A. Kinnier Wilson ón January 80, 1929. , Ths history and ie physical 
3 findings pointed tọ the existence of ‘an adenoma of the hypophysis without 
acromegaly. This dingnosis was verified at operation and dud a few weeks 
later. 

For several years the patient had suffered from progressive dimness of 
vision At first distant objects were difficult to see; then diplopia appeared. 
The patient claimed that in a word of three letters, such as ' MEN," the middle . 
letter "E" would be seen doubled. Or two men approaching her in the street’ 
might appear as three. The third image was alwiys indistinctly superimposed 
' upon the other two, and she could not tell " whieh man had'been doubled.’ 
At’ times the last word in a line of print might seem to be on a higher level 
` than the rest of the words. 

At about the same time, or immediately after the onset of this diplopia, 
the patient first became aware of the loss of her temporal fields, especially on 
the left side.. It was not until-the left' eye became quite blind, however, three 
years before’ her admission, that: she became fully aware of the temporal loss 
on hei right side. With the blindness of her left eve the. diplopia had ' 
disappeared. _ i MEE. d 

On examination, the blindness of the left eye was confirmed; and visual 
acuity of the right eye was found to be reduced to d. There was a complete 
tight temporal hemianopis, te rough tests, passing vertically through the’ 

fixation point. 
^ Ro charts of this aondition are found in:the record. Mr. Paton reported 
that both.dises were quite white, with clear edges. 

There was'& slight but definite divergent squint, quite compatible with the 
bitemporal field defects which had existed in both eyes and which persisted 
in the seeing eye. All external ocular movements were full, steady, and . 
synchronous, however. 


DISCUSSION. 


In binocular vision the fusion of images formed in the two eyes. 
, depends upon ihe use of corresponding points of the two retine. If, 
anything occurs to alter the normal synergic movements of the two 
eyes, so that the portion of the retina of one eye on which the image 
falls is not homologous with that of the other, diplopia results. Hitherto, 
there has been only one recognized cause for such a failure of the Leo ` 
eyes to work together, i.e., & palsy of one or more of the extra-ocular ` 
muscles. In-the.cases described in this report, however, repeated 
instances are given of diplopia occurring without there being any weak- 
ness of the eye muscles. On the contrary, the diplopia seems to result 
from the attempt of the normal extra-ocular muscles to compensate for 
defects in the visual fields and in macular acuity by deliberately bringing 
, info simultaneous: use portions of the retine which had EE been 
unassociated. 
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The mechanism of this type P diplopia 18 allied to the phenomena 
which, are observed in Goal, -miners’ nystagmus. This is a condition 
which occurs in men who have worked for many years ın coal mines 
in which the illumination is so dim that m the dark-adapted eye the 
visual acuity 1s greater in the perimacular region than at the macula 
itself (Medical Research Council: First Report of the Miners’ Nystagmus 
. Committee, 1922 [4]; Llewellyn [3]). As a result the eye of the 
miner comes to depend upon perimacular rather than macular vision. 
But since there is no single spot in the perimacular retina, the visual 
acuity of which is greater than all the rest, and since the perimacular 
retina is subject to rapid fatigue, a tehdency arises to roll the eyes fre- 
quently from one point of temporary fixation to another. (Cridland [2] 
suggests, on p. 701, further data on this tendency which is not, however, 
‘ relevant to our problem.) It must be emphasized that in the absence 
. of defects in the visual fields or of extra-ocular motor palsies, the eyes 
move with parallel axes. Therefore in uncomplicated cases of nuners' 
nystagmus homologous parts of the retinse are always in use and no 
diplopia occurs. Llewellyn [3] could find but two cases of diplopia in 
600 instances of this disease, and believes these to have been the result 
of extraneous factors. 

In the cases reported here it was not poor illumination, but damage 
to the macular bundle, which lowered the visual acuity of the macula 
below that of the surrounding retina. The result was similar, in that 
‘clearer vision was sought by using perimacular fields. But unlike the 
sufferers from miners nystagmus these patients could not use homo- 
logous parts of their retine because of the bitemporal defects in their 
‘visual fields. Diplopia from the use ot heteronymous fields was therefore 
` inevitable. 

On the other hand, closely analogous to the oscillations of the eyes 
in miners’ nystagmus was the complaint of some of our patients that 
the double images '' wobbled." Cases 2 and 4 could not keep their eyes 
focused on a line of print without’ laying a straight ruler to guide them. 
Case 6 was troubled because "words would drop and get out of place; 
numbers would get ' rnixed up." Case 8 observed that the relative 
` positions of the two images would keep shifting. 
| This type of diplopia was actually obseryed: and examined only in 
Cases 1, 2 and 5. In Case 1 the patient was watched through the 
successive stages of a rapidly advancing, bitemporal defect; and it was 
seen that diplopia developed without weakness of any extra-ocular 
. muscles, only as the macular areas of both eyes were encroached upon. 
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This condition persisted for two weeks, and then progressive ER of 
‘vision eliminated the diplopia. 

In Case 2 it was possible to prove that the double images arose from 
the two nasal fields, since the diplopia was heteronymous and the 
temporal fields were blind. This fact fully explains the existence of a ' 
slight divergent strabismus; because this position would bring into 
simultaneous use the two EE retinæ De, nasal fields). ; 

Case 5 affords, perhaps, the clearest Evidence of any that our inter- 
pretation of this diplopia is correct. This patient was almost blind, 
except for islands of partial vision in both upper nasal quadrants. When 
` the eyes were relaxed there was no diplopia. But whenever the patient 
. deliberately attempted to focus both eyes on a bright light diplopia 
occurred at once, demonstrating that under these conditions the normal 
synergic patterns of the eye movements can be supplanted by voluntary 
divergence of the visual axes, so as to bring into play both nasal fields 
for binocular vision. By this divergence of the visual axes areas, of 
greater acuity could be used and binocular vision was achieved; but. 
because heteronymous visual fields were employed o crossed diplopia 
resulted. 

. In Cases 3,.4, 6, and 7 the period of diplopia had passed before the 
patient came under observation; but in each case the history and the 
residual findings were reasonably convincing that the patient has gone 
through a stage of bitemporal hemianopia with reduction of acuity at 
the maculæ. ‘Case 8 is presumably an example of the same condition, 
' but here the history is not entirely complete, and the patient was blind 
in one'eye and nearly blind in the other when she came under 
. Observation. 


SUMMARY. 


(1) The occurrence of true diplopia without any weakness of the 
extra-ocular muscles is described in six cases of adenoma of the 
hypophysis and two cases of tumour of the hypophyseal stalk. 

(2) In all of these cases there was a bitemporal hemianopia; in none 
of them was there an homonymous type of defect in the visual fields 

(8) In some of the cases 16 was possible to damonstrate, and 1n others 
it was possible to infer from the histories, that visual acuity at the 
macula was less than that of the juxta-macular nasal field Ge, the 
temporal retina). 

(4) In certain cases it was clear that the diplopia was Blees 


the images evidently arising from the nasal fields. In other cases the 
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(5) In no case was the ligi increased by conjugate deviation of 
` the eyes; but rather by effortà to focus both eyes for Ge binocular 
‘vision’ in any direction. |. 

(6). The diplópia must depend, therefore, upon the fact that in the l 
presence ‘of impaired macular vision the. patient attempts to use the 
adjacent ‘areas of the retina in which visual acuity is greater. Since 
there is a co-existent bitemporal hemianopia, however, the only. available 
` fields'aró the. two nasal fields. "T'o'secure binocular vision of good acuity 
. he must employ these. Since, however, these are not homologous parts 
of the retina, diplopia inevitably results. In order to bring into focus 
. his two nasal fields, he must to some extent diverge his visual axes. 
Whether this divergence will be visible or not will depend upon how 
far into the perimacular field he must go to find greater visual acuity. 

.' (T) In keeping with this interpretation, certain of the cases showed 
a lehi divergent. strabismus without any accompanying weakness of 
convergence or of. internal rotation of either eye on conjugate lateral 
movements. : 


~ ` 


It is a ‘privilege to express our PE m Dr. Gordon "Holmes for 
` his, advice in the preparation of this report. We wish, further, to thank ' 
‘the Medical Committee of the National Hospital for their- cR to 
‘use the records of -the cases included here. 
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STUDIES ON THE OPTIC THALAMUS .OF THE 
. INSECTIVORA—THE ANTERIOR NUCLEI. 


BY W. E LE GROS GLARE, D.Sc. 


INTRODUCTION. 


Ix a recent paper [8] dealing’ with the study of the thalamus in the 
tree-shrew, & primitive and genéralized insectivore, if.was emphasized 
that the comparative study of the mammalian thalamus and the homo- 

^ lógization of the various thalamic nuclei which have been described are 
rendered very difficult partly because of the lack of sufficiently detailed 
‘accounts of the structure of the thalamus in the different mammalian 
groups. The development and differentiation of these nuclei show a 
very considerable degree of variation in different groups of mammals, 
and this is sò even within the limits of a.relatively small group of 
- simple animals such as the insectivora. For a comparative study of the 
thalamus, the brains of the insectivora are especially useful They are 
sniall, relatively generalized brains, and readily comparable i in their size. 
At the same time they show marked specific characteristics in which 
‘they contrast with each other. Such a differential development of the 
.^cerebrüm as a whole is reflected to a large extent in the structure of the 
' thalamus, and.it seems feasible to surmise ‘that a comparative study of 
' these brains may yield evidence of an anatomical nature concerne the 
i significance of tbe different thalamic nuclei. 
Of the nuclear masses which make up the thalamus, the anterior 
group of nuclei can usually-be fairly readily distinguished and identified. 
But the wide variation in the relative degreé of development of its: 
several elements may give rise to considerable difficulties. It will be 
well here to anticipate the subsequent discussion of the observations 
which have been made, and tò define the anterior nuclei of the thalamus 
as those groups of cells situated in the antero-dorsal region of the thala- 
mus, and in.connection with which the fibres of the mammiullothalamic 
tract (bundle of Vieq d'Azyr) terminate. This definition may be re- 
garded as holding even though in some mammals in. which one of the 
`" elements 18 relatively poorly developed it may not be possible by ordinary 
EE ‘actually to trace the terminal fibres ot this tract into it. Three 
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elements ot, the group: are recognized, and each of. them, whén well 
S ` developed, ig found to receive mammillothalamic terminals. ` The three ~ 
P elements, ; with their synonyms, are as follows, using the nomenclature 
dë ‘adopted. be Gurdjian [10] in his work on the diencephalon of the rat :— 
7 © c Nucleus, anterodorsalis (angular nucleus’ of. Cajal, n. anterior C of 
"` Món&kow and, others, n. anterior B:of.Winkler and .Fortuyn, 
-H.:triqueter of Livini and Rothig, n. disseminatus of Sachs, Brunner 
^ and Spiegel, and . Woollaid; n. ; dorsomedialis of pen ? EE of 
E? reüniens of Malone). "E 
Nucléus anterót pads (dorsal "— of Gaal n. anterior A of 
" Monakow, Winkler, Fortuyn and, others, n. anterior of Papez, Pines. 
and others, n: dorsalis magnus of Sachs and others). 
_ Nucleus anteromedialis-(included among the medial group of nuclei 
by most authors) 
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SU The brains of four species òf insectivora have been used for the 
zm study of the thalamus: The characteristics of-these brains have been, 
A "described elsewhere [5, 6, 1], but the salient features which distinguish 
_ + them may be briefly indicated (fig. Di 
d Erinaceus europsus (hedgehog): — The. primary and gecondary 

i 7 olfactory centres, of the brain are very well developed, especially the 
- `" olfactory bülb and the piriform lobe.’ The dentate. gyrus is conspicuous 
cand forms à convoluted . ‘strip of cortex on the medial surface of the 

‘cerebrum. ` ' The corpus callosum is emall and of primitive type, while : 

"the ventral commissure is ‘relatively large. The neopallium forms but 

‘a small proportion’ of ‘the cortical. surface. The .optic nerves are very 
` sall and the visual cortex poorly differentiated. 

M aoroscelides. (elephant-shrew).—The olfactory bulb and the piriform 

.lobé are relatively amaller, though quite well developed. The hippo- 

zn campus shows an extraordinary development, especially the subsplenial 

‘portion, and out of all proportion to the secondary olfactory centres. 

. This enlargement of the hippocampus has led to a distortion of the neo- 

|. pallial ; and hippocampal. commissures. The corpus callosam has become 

,  Stretchéd out to form, a. long, attenuated commissure, and is ‘clearly 

separated from -the fornix commissure- "which, in section, assumes the 

‘crescentic form characteristic of marsupial brains. The optic nerve is. 

large, and the anterior’ colliculus. enormous. The, visual area of the 

cortex, however, ig. poorly differéntiated. - The retrosplenial area of the 


cortex, which. i in most mammalian brains 18 limited to & small area in 
` BRAIN.—YOL; Lt. . 55 . i en. EP 22 
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relation to the splenium of the corpus callosum, xta over & con-* d 
siderable area and reaches on to the dorsal surface of the neopallium. 
Ptilocercus low (pen-tailed tree-shrew).— This is a generalized 
brain showing & moderate development of the olfactory bulb and piriform 
lobe. The hippocampal formation is ,also moderately developed, 
‘and shows a well-marked subsplenial flexure. ‘The’ corpus callosum is ` 
elongated, and the ventral commissure is small. ) | 





Fia. l.— Lateral and medial views of the brains of foar species of T 
(a) Ervnaceus. (b ) Macroscelides. (c) Pitlocercus. (4) Tupaia minor. (x 2.) 


Tupaia minor (lesser tree-shrew).—In this brain there is a diminution: 
of the olfactory bulb and piriform lobe. - A reduction of the hippocampal 
formation is also indicated by the absence of any subsplenial flexure. 
The corpus callosum is elongated and shows no splenial thickening, 
the ventral commissure is small and the fornix commissure somewhat 
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ES "redifoed i in comparison’ with the T inbectivore brains. The néopallium 
E AT “much, better’ developed, and forms definite occipital and temporal 


orgs 


ADT  polés. . "The optic nerve, is large, ‘and the anteridr colliculus is very large; 
n cn especially. in coniparisón: with the reduced size of the posterior colliculus. 
M o , Unlike^the. other brains, the visual, cortex is, well. differentiated and 
uL "extensive. ‘There i ig also an indication of the sulcus calcarinus. | ; 


‘ + 
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i d : E | The thalamus has been: gtudied.by series ‘of coronal sections, and in 

Dä s ` the cage. of Erinaceus. with: sagittal sections ‘algo, one or more series of | 

» each being, stained with 'toluidin- blue, and one with iron-heematox ylin. 
The Jatter series ‘are (Of considerable aid in the interpretation of the 
* eyto- -architecture of the: thalamus and allow the relations of the thalamic 


T E -nuclei to thé main fibre tracts to be studied. Ti is clearly not possible, 


Li 
al 
H 
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O ‘however, by.these methods to give e detailed and: finished account of the | 
Au ` „whole of the fibre connections of the“nuclear groups. . 

E UT | ni the descriptive. account, planes have been indicated in an 'antero: 
a DO gelt direction - ‘by giving the. pumbers of. the sections. These secz, 
ER | . tions: have been numbered from beforé backwards, the first section being 


— Thy, Dus. as that i in which the anterior nucleus first appears rostrally. In. 
A oq order. to give & correct: impression of the anteroposterior ‘extent of the’ 
nr E ‘thalamus, below are tabulated the number of ‘sections: of each series 
M ` from, which the descriptions. have’ been ` given from’ Section 1, as far 
TE " caudally’ ds. the anterior limit of the posterior, commissure, together with | 

4 d the ‘thickness at which the sections were cut:— - " 


II : : 
i K Ni r 


u^ “Brinaceus,—61 sections at; 15p, ovety fourth section misc drei. 


Pu M Macroscelides. —107 ‘sections: at 154, every. section mounted.. i 
(on xe T Ptilocér cus. —i5T sections at OI every, section mounted. "n d 
vs d s Tupaia. minor. —198 sections. ab 124, every alternate section mounted. 
o e a , porum Pg i E A ds ' HO MES l 
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P ‘The eleinentà of the anterior group of nüclei in the thalamus of this. . 2 
ei "animal can readily. be homologized on the basis of Gyto-architecture with | ` 6e 

- those which have. been described `i in other mammals: um gram Qu "s TA 
l UX s ` "The anterodorsal riucleus is conspicuous ‘for the fact ‘that its con-. so 
x PO stituent cells : are closely ‘packed together and are more ‘darkly stained. i in T. 

l '. toluidin blue sections than: those of the other ‘nuclei. The cells, are ,. 

zd " rounded, oval, and subangular; rather smaller towards the, a anterior, end — . 
“and the lateral part-of the nucleus than elsewhere, and not. larger than ^"^ " 
| Sr those of the, anteroventral nucléus.’. ‘The nucleus first. becomes eëident `": 


i. "am i this series s oP transverse sections when: traced cranio-caudally at about 





2. 7t Bra. 3 -Coronal seotions (28 and ek of the thalamus of Tupaia : minot.. eG 101) ` "6 CE 
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` : "section 18, “where it iki 8 narrow NE cap coverinig’ “tHe” upper NT 
suface, of the ventral élément. . Here it lies immediately subjacent: to x 
"tbe 8tri& medullaris: ‘and’ extends. inwards towards the nucleus para-. "ut Be 
2 ` daenialis: > i The - long AXES ‘of the ‘oval’ cella’ are ‘usually disposed con- . — 
n < scentriċally with’ the. circular anterovential nucleus. . By section 25, its ~ 
22 . Ínedially- placed cella show & tendency to drift towards the median plane 
preparatory, to the formation, in a slightly more candal plane, ofa’ >’ ) 
d À commissural nucleus, ‘and here it comes into: relation laterally with the 
+ “anterior extremity of the lateral thalamic: ‘nucleus (nucleus: lateralis A1. 
Be section 80, it forms‘an oblique band of ‘cells reaching dorsolaterally ..  . 
"almost to the dorsal gurface of the thalamus and extending ventromedially RE. 


."' towards the median line. ` Tín Dow rapidly : diminishes | in size. ` Some few ` E 
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ob thé characteristic cells of the nucleus mày. be seen éxtehding Across 


out, its- extent, the anterodórsal nucleus is richly permeated with bundles 
of meduliated fibres passing up to the stria medullaris, and it may be 


F the midline to formi a bed nucleus for the interanterodorsal commissure 
but ‘by section 40 all recognizable trace of this has disappeared. Through- » 


~ here noted that this intimate topographical relation of the nucleus with ' 


“this fibre. tract 3 Ip a very. characteristic feature to be found in ihe other 
' forms examined. ` ' Laterally the nucleus i 18 réached by contributions from 
the superior thalamic’ ‘radiations. EM LES TEL 

' The anteroventral+ nucleus appears in arie of the VE 
described element in these sections. At its ‘anterior extremity ib is 


'.« , boundéd dorsally by the stria medullaris and'.ventrolaberaly by the 
¿nucleus reticularis. . The nucleus is composed of cells of à type similar : 
“to those of the dorsal element, except that-they are not so darkly stained 


‘and, also, they are much more scattered i in their arrangement. In many 
“toluidin blue. sections if 18 impossible to separate, the anteroventral from 
the anteromedial nucleus, especially’ rostrally. In myelin-stained sections, 
- howéver, the distinction is clearer. The nucleus is penetrated on its 
lateral aspect by contributions from the superior thalamic radiations, 
and many of these fibres tend to encapsulate the nucleus by flowing 


` round ‘its periphery. . The lateral olfactohabenular fibres, on their way 


dorsalwaids to join thestria medullaris, further add to this encapsulating 
` effect and. thus help tq define the outline of thé nucleus. The antero- 
ventral element reaches its maximum size in transverse section between 
sections 25 and 30, and, & few sections more caudally, it blends with the 


" anteromedial nucleus and loses, its individuality. In the ventrolateral 


region. of. the nucleus; the component cells where they lie up ‘against 
the internal capsule’ are rather smaller than elsewhere. Here, also, 


`~ 


= 


' they are’ more oval in shape with A tendency to be disposed with their ` 


long axes directed: medioventrally, evidently. in association with com- 
'"missural fibres of the- anteroventral and lateral nuclei. In sagittal 
‘sections, the anteroventral nucleus is well defined’ by the termination of 
“the ‘mammillothalamic tract and in'tBis plane, itis also circular in shape. 

` The anteromediál nucleus i8 hardly to be defined in myelin stained 
aegtiorio, On the basis of cytoarchitecture, however, it can be recognized 
with little’ difficulty, though, as stated, above, in many sections if runs 
‘without interruption, into the: anterovential element. Ifs constituent 
cells: are quite similar to those of the ariteroventral nucleus. Rostrally, 


thè, nucleus does not- extend to, the midline. ~Caudally, it «extends ` 


. medially- and “meets its fellow of the opposita side -at about section 40. 


` Thereafter, it rapidly oops CECR 
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‘The A A T t n can à readily followed throughout. its 
‘course in the transverse and sagittal (fig. 9) series of sections. In the, 


latter it is seen to be a long drawn-out tract of even width running first ' 
dorsally and then bowed forward by the anterior convexity of the ventral 
group of nuclei. It terminates mainly in connection with the antero- 


` ventral’ nucleus. Some of its medial fibres, however, can be traced into 


ultimate relation with the anteromedial element. No fibres of the tract 


could bé demonstrated actually to reach the anterodorsal nucleus: - 


t (1 
t 


Ptilocercus. (Fig. 3) 
: = } 
| : ka 
In this tree-shrew, the anterior nuclei are readily comparable with 


those of Tupaia and chiefly differ in the relatively Sea size of the 


dorsal and ventral elements. . 


, The anterodorsal nucleus consists of medium- sized rounded or sub- 


the usual characteristic manner. The cells are in general somewhat 
larger than those of the anteroventral nucleus. “Rostrally, however, its 
component cells are smaller, and more rounded than elsewhere, and here; 


^ - the limits of the nucleus are not well defined,’ It first becomes distinct 


` at about section 20, where it forms a fairly thick crescentic cap of cells 


. A few sections more posteriorly it disappears, some of its cells apparently | 
. being displaced towards the midline where they form a slender’ and 


with a ventral concavity surmounting the circular anteroventral nucleus. 
Jti is bounded dorsally by the stria medullaris and medially by the. para- 


taenial nucleus, while laterally the cells, which here are more scattered, 
are related topographically to the superior thalamic radiations. . By 


: section 30, the nucleus has increased slightly in size and the component? 


cells are larger and more uniform. ' Laterally it has now come into con- 


‘tact with the anterior end of the lateral nucleus. Further caudally, i it 


diminishes and, ‘by. section 40; forms a small rounded clump of cells. 


indistinct bed nucleus for a commissure.  Anteriorly, the anterodorsal 


"nucleus is related rostrally and laterally to the thick lateral olfacto- 


habenular tract, many of whose fibres run through’ the anterior 


extremity and lateral part of the nucleus as discrete bundles. The 


smaller size of the constituent cells in these regions seems to be asso- 


< ciated with this, denser penetration by the fibres passing up ‘to. the atria 
^ medullaris. More caudally, the nucleus is still penetrated by these ` 
. fibres, but in smaller bundles.  Laterally, it is related to the thalamic 
radiations, some of whose fibres enter it. The nucleus also appears to . 
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angular cells with darkly staining cytoplasm, closely packed together in: 


ig. 3, 
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. tion a8 it whether these ibe germinate in. ihe ere or whether they 
only reach the ‘striatum raises the. interesting problem of a possible 
cortical connection of the anterior nucleus as a whole. As long ago as 
1895, Monakow [15] adduced, experimental and clinical evidence to 


" suggest such a connection with the upper frontal convolutions or with 


the suprasplenial portion of the gyrus fornicatus. Lindon Mellus [14] 
` found degenerated fibres passing to'the anterior nucleus of the thalamus 
after experimental lesions in the frontal lobe of the monkey's brain, 
Similar findings by Riitishauser have been referred to above. Livini 
described fibres connecting the anterior nucleus with the gyrus fornicatus 
in Hypsiprimnus, and Sachs [19] accepts the possibility of such a con- 
“nection in his comparative study of: the mammalian thalamus. In 
another publication [20] dealing with an -experimental study of the 
thalamus, however, the latter author denies the. existence of any fibres 
passing direct from the anterior nucleus to the cortex, and states that 
these fibres terminate in the striatum. It should be noted that Sachs 


,: refers only to the enteroventral nucleus (his n. dorsalis magnus) and in 


this particular reference does not include a discussion of the anterodorsal 
element (his, n. disseminatus). Cajal states definitely that the efferent 


- fibres of’ his dorsal nucleus penetrate the corpus striatum and thus con- 


stitute an important thalamo-cortical fibre system. Kappers [12] 
‘sums up the evidence by expressing his belief that the anterior nucleus 
does give off cortical projection fibres. He deems it probable that these 
cortical fibres arise ın the anterodorsal nucleus, while the main nucleus, 
the anteroventral nucleus, gives off most. of the striatal fibres. In 
, harmony with this idea is the fact that, as pointed out above. there 
appears to be no representative of the anterodorsal element in. the 
‘reptilian brain in which a neopallium is hardly developed except possibly 


as & very primordial and elementary structure. 


In Erinaceus and Macroscelides, the anteroventral nucleus has not 
the characteristic circular form, nor is it clearly defined by a capsule of 
medullated fibres as if is in most mammalian brains. It.is rather of 
an irregular triangular shape extending dorsolaterally and, in the case 
of Erinaceus, reaching to the dorsal surface of the thalamus. It is 


~ relatively , small i in Macroscelides, but occupies a large area of the frontal 


part of the thalamus i in Erinaceus. In the latter insectivore, the nucleus 
has a'striking general appearance to the nucleus dorsolateralis anterior 
of the reptilian thalamus described by Huber and Orossby [11], and by 
Cairney IEN This nucleus forms the lateral patt of the cell-group in 
. the e thalamus ‘described by De Lange [13] and Kappers n as the 
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` anterior nücleüs.. iess SS De Gë thers ia’ in Draco ‘volans. a 
7; definite mammillothalàmic tract terminating’ in ‘this nucleus. - ' Plentiful“ 
, p "abriothalariic connections between. the nucleus: dórsolateràlis anterior: oft w 
pu "reptiles and. the ‘striatal regions of the forebrain by the' lateral forebrain. wy 
M ; bundle have been ‘described: y; various authors. Huber’: 'and ` Crosby hd 
EM. conclude that. one may. regard, the nucléus, 88. the arlage of the- ‘portion: 5 
P — of. the-nucleus anterior of mafnmals which, has connections with.. the» 7 
US frontal éortical: areas, or the, somatic part of: the ariterior “nucleus. “AD ` 
; + domparisony with’ the ‘thalamias of Erinaceus "would | appear. to. ‘indicate : 
^us that! the n. dorsolateralis -antérior 18- equivalent to the &nteróventral "dd 
e "Thucleus. of: mammal, thè thalamostriatal, connections of which Gre. l 
A: gd Gertéit, while, as is- Suggested. above, lt is. ‘the. ‘anterodoréal, nucleus. 
2n "bie j is’ ‘related. to the cortex. ` ue Ge us Y i 
De 20 (dm. ‘the. Tupaiide, ` the. ainteroyanitral’ prr T of à "wall defined’ 5 
bs - UM form :as'in the brains. of ihe higher matinials’. generally. It y 
3 EDO somewhat smaller’ relatively ` in Tupaia "minor than’ in: Ptilocercus. : l & 
. This: difference: might be’ associated with: the relative development: of 
l tho olfactory, centres of the brain in; the two animals, but; a survey óf-. 
e Ke "tbe ‘brains ` of a large number; vof mammals, shows no? ‘direct relation | 
oe t Between the size of the anteroventral nucleys. and the ‘olfactory centres. PE 
MOMS Jin Primates, for in&íahce, and even in, Man,’ the anteroventral nucleus KR 
7 dg'well- .devélóped and rematkably differentiated, — the: primary . 
dm ‘and, secondary olfactory centres are: ‘much ' reduced. . ; ol I 
24 : deg The anteromedial, nucleus i isthe least well defined of thé-antérior | -- 
E nuclei: and by many ‘authors. it has been dissociated from the anterior.: Dv 
- gioup of ‘nuclei and inoludéd i in the medial. group. | But. ite. relation. to. p 
` ths terminals of thé manimillothalamic.. tract indicate its, true position: 
= among the thalamic nuclei: Tt has &lreàdy béen pointed out. that Gurdjian . KE 
` found most of thé fibres of; this tract terminating i in this nucleus in the ^ < be : 
SÉ TE rat. . Im Erinaceus, the same condition is: ‘found, the termination of: ‘the: z 
QUE ; tract ‘being ‘much more closely related to. the ‘anteromediiil’ than to the t 
l d . antéroventral. nujleus: - It is doubtful "Whether this element: ls ‘related - 
v^ d “ to! the fibres ‘of the thalathic. radiations ab are Ehe: other elements of ‘the. a 
"anterior: nucleus.’ Gurdjián states that the anteromedial nucleus in the E. 
A DA , rat: veceives “ but very few ‘fibres (if any at all) from this. system.” Our, * 
K v p "observations on the-samie ‘nucleus i ih the insectivora point to the game ` be 
er ‘conclusion. It- i8; probable, indéed, that this nucleus- belongs. 46 the ' 
; EE 'and.is' only in’ direct fibre connection with othér thalamic os 
P X nuclei ahd with the hypothalamus. oF comparison .with ' ‘the prithitive ” E. 7 
å “condition in the: thalainus of Erinaceus suggests ` strongly that the’ Tu 
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P reptilian Sher dorsomedialig anterior, (of Haber and Crossby, and, 


Cairney). is: its. "homologue. Tt is thig rucleüs which appears to be in’ 
- most direct relation with the mámmillothalamic-: tract described be 


— De Lange i in reptiles, Aécording to Cairney, also, in Sphenodon, it 
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receives part of his fasciculus diencephalicus periventricularis which he 


$ intimates is the. equivalent of De Lange’s mammillothalamic tract. 


. “Moreover, the dorsomedial anterior, nucleus of reptiles i in contrast to the 

- dorsolateral | anterior nucleus is not. connected to the striatum by 

' thalamostriatal fibrés, or only to:a/very insignificant extent, - i 
While in most marhnilian: brains the cellular elements of the 


a anteromedial nucleus do not differ to ány marked extent from those of 


the ‘anitéroyentral nucleus, ' in Erinacets, and to a lesser extent in. 
Macroscelides, the cell types are clearly distinct. In these insectivores, 
; also, the: anteromedial nucleus is large and well differentiated: i In com-' 


Parison . with, the anteroventral ‘nucleus... This is feature to be 
P ` anticipated in the most primitive mammalian brains in which the 


a ‘paleothalamiic nuclei: may be expected to” be relatively more obtrusive. 


H 
^ 


^» 


In higher: forms, the nucleus is"more, diffuse’ and in no way clearly 
delimited in sections stained to display: the cyto- -architecture of the 
thalamus. ` Ir algo, hood ud & reduétion ın size in relation to the 


: anteroventrdl element." We may say, then, that the comparative ` 
anatomical évidence favours the following interpretation - -of the signi- : 


 -ficance..of' the anterior thalamic “nuclei. These nuclei serve for the 
reception. of impulses relayed on from the mammillary bodies. . This part 


. of the hypothalamus i ig primitively connected with the mid-brain and ` 

hind-brain by Way | of the ‘mammillotegmental fibres, as well as with the. 
^ archipalliam : by the fornix. In some. reptiles there is evidence of a 
‘mammillothalamic, tract-which ascends to the anterior and dorsal part of 


the thalamus.. "This tract at first mainly terminates in the ‘anteromedial 


- nucleus for its, homologue) in: reptiles and primitive mammals, and the: 


anteromedial nucleus is to be regarded as a ‘part of the palwothalamus 
‘and not primarily a somatic centre. The somati¢ part of the anterior 
- group of nuclei -is first. represented. by the anteroventral nucleus (or its 
pitt equivalent) which relays on to the neostriatum. ` Finally a 


2 third element, the anterodorsal nucleus, "which is not definitely recog- 


4% 
H 


' nizable in reptiles and the' most primitive ‘mammals, possibly serves as 


a relay station’ through which. impulses: derived from the mammillary 
Et may De carried on to the cerebral cortex. This third element 


. only reaches: a marked, ‘development in certaih specialized mammalian 


. brains, such as the brains of the Macroscelidide and (to a EES 


the rodents. MET | gë 
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INTRODUCTION. 


- DuniNG the course of-the year 1875 there appeared in the Archives ` 
für Psychiatrie und Nervenkrankungen two articles, one by Erb and the 
other by Westphal, "both dealing with the knee-jerk. These appear to 
` have been the first recorded studies of a phenomenon to which references - 
can be traced in medical literature as far back as the last quarter of the 
eighteenth century and which had received gumeny recognition in 
Charcot’s clinic since 1862. ` 
It is of interest to note that from their first approach to this subject 
.these two obsérvers differed upon one vital point in the interpretation of 
what occurred, and this was reflected in the title given by each to his 
'paper—Erb describing the “ Sehnenreflexe,” end Westphal, with less 
‘avowed decision, “eine Bewegungserscheinung." This difference in 
- interpretation persists to the present day, even after very many contribu- 
tions have been made towards its settlement. Erb held that the knee-jerk 
and allied reflexes were true ''reflexes" involving nervous paths; 
Westphal said that they were local muscle responses dependent upon 
peripheral excitability alone to which central nervous connections were 
"purely adventitious. , | 

The work devoted to the or of these reflexes and the articles 
written about them are difficult of enumeration. In 1893, only eighteen 
years later, Sternberg in his monograph quoted from over 800 articles 
. written around the subject and from the published results of thirty-five 
different workers who had recorded graphicully movements of the 
limbs elicited as tendon reflexes. Since that time, although the 
methods of recording and the clinical observations have multiplied 
very greatly, the important questions with which discussion has been 
concerned are few ana they may be briefly summarized thus :— 

- (1) The occurrence of the knee-jerk and the conditions associated 
with its absence or exaggeration. 
` a The qualitative changes of form of this response found in persons 
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l , The, ‘observations and. experiments upon. which this paper, is based 
| have some bearing. upon each of these questions, and the results of the 
E method here’ introduced. of “recording, muscular ` ‘contractions aré offered 
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i SCH " The 'Profninent, place | which: "diadinstion of the tendon response has 
. held i in the routine of neurological investigation is mainly due to the: 
; fact: that the percussion hammer provides | the’ clinician with a form of . 
| "interrogation which forces. from the © ‘nervous system ai succinct answer, ., 
asBabinski [2] has phrased it. This answer is in the form of a clearly 
P3 visible somatic change-—a: piece. of objective evidence. which if properly. S 
da interpreted can brong Debt upon the integrity or, impairment of definite, . 
< and, distinct parts of the-neryous system. Dor its interpretation to be ` 
|- gound it must be’ systematized ` and: correlated. with the other relevant 
TE clinical and pathological evidence.’ : Changes ` in-, this particular reflex : 
E . associated with various" conditions ‘and lesions have been. recorded , as 
l simple, presence or absence of the reflex, its diminution. or r exaggeration 
x and: ‘certain chatacteristic changes in: form I "A l 
“| 2 "The ‘attempt to explain these’ Hal „observations ` in terms: of ` 
i EE function is’ not confined to recent years; but it is only 
"M recent]y that physiology has been able to offer any acceptable explanation. 
i Function’ in the physiological sense ig inseparably, bound ` up with the. 
SE idea of purpose, but, for the, tendon reflexes ` no clearly. satisfactory 
Sec 'urpose ean be claimed: Of é&rliór writers, ‘Erb -[18], dé -Watteville 
i .t929]'and Mommsen' 56] pronounced ther to be purposeless with all 
‘the more alacrity. .becsitige this, accorded: with their view that they were 
‘local, peripheral phenomena: í Sternberg ‘concluded’ that they weré -> 
. developed "bó provide | a protection to. the joints: against sudden shock.by - 
d . acting Ap splints, both ‘to -aid , the ligament i in keeping the joint surfaces 
: dn apposition’ and to- prévent any ‘extreme displacement’ of the limb , 
| ségmenté : their exaggeration with the development of spasticity when 
` the Jimb was, completely paralysed, for! voluntary. efforts, and the arthro- . 
' -pathies which often resulted: "when they were lost ag in tabes dorsalis, 
being’ adduced in confitinàtion of this. view. Even if regarded in the , 
light of- recent work, as EE examplés- of the stretch: réflex, the, 
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` Bostufal funétions. of ‘which, are readily aceptable, í ‘their, mechanism. s^ 
: M : E ‘explained, buf. still, not theif. purpose. S "This, view, ‘dogs, ‘however, pro- S 
' ‘evide an explanation’ for certain clinical, “cotrelates. of the tendon, jerks, T" 
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SC ja «inuscle' tone, clonis, Ze. and. helps: to syatematize many associated. but. ae 
E ? otherwise unrelated. clinical’ ob&etvationg. . "These observations; which» XN 
: n wWerhhye seen above to be concerned with, certain, changes i in, the reflexes," NS 
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m E po A cdrinion : with’ thie’ ‘othér ‘tendon reflexes the’ knee- „jerks, Bre h, < d 
notórióubly difficult’ to elicit: in. infants, but’ their: presence’ ig: B0" nearly | "Je: 

» vn universal in 'adülta who ‘in ‘other : réspects ‘at least, show no signs of ` S E 
"7 Sbórmality, that’ they. are usually regardéd ba, constantly présent. | Sei? 

Së B clinicianséwlho liave récorded ‘their, failures. "m elicit. the knee-jerk i inv.- " 


cae Buch: ‘subjects: the ‘Following’ list. provides, typical examples : oC? E E E tr) T 
, m Ei Pelizaeus (oa), in'2, 408. children; 0 failares. jo X Eu ut MS 
is ie J ^ x" Bterhberg.. [83]; in 6, 090, adults, 1, failure, (int Zeie it teridon’ "A P. 
E " Sen were Josi?" T = a EF Ku 
$ Fénidrassik ` TA, dne "i 000 aceite d Néien (a case: ‘of Zeie GE 

" ua Zenner [96]; ih’ 1,000. adults, 2 failü üfes. .. x z E C Bos b PE s 
Mr “Block: [8]. reports © Ki per genit: failuxegi- SEN e PE E "m CS 
E ‘Berger. Séi réports v 56. per eént. failures. ' T de a ae 
E E /^Eulenberg. [19] ‘reports 4 8. per cént. ‘failures: -— TCU E 
SE be: dt is remémbéred that certain ‘conditions such: ag even g, sigh Ca 
un t pnphere nğuritis, may abolish, the ‘tendon responses" long after other ^... yi 
‘ions ‘ha ZI LUN 


., Signs have: disappeared, much, ‘value’ cannot , be ‘attached to théir loss as 
ab ‘isolated ‘abnormality, and: to state, as Hoffgann- [36] has stated, that ° 5i 
E iin ‘normal, patients?” -DO tendon Selen, can be’ elicited ‘with thé. ek D 
"Xf. e" usual facilitation" ` gina auvis ‘then "this | ig. , jethelogicaly" 18 : Op e 


4 d " Wl n n r 
“t idee: A Go a i 

A shosninglose: sed ee a LE l ; e? 
(S > 


Er. d ‘The casés in which the Seege of the kieg- Sei is T known. signifi. E 


E 
E 


^s, oati fall’ into two main  groups— those In ‘which it has shared a. fate Ce NE 


í 


` CX ZS eorinion to: all, the tendon réflexes. of that x person, Bhd’ those i in. which ite: ‘ E 


xd Jbsónte contrasts ‘with ' ‘then preservation ‘of Ehe other: 'Eneesjerk or b 2 s 
fS. ^ "héighbouring réflexes: eich, as: the ankle-jerk. . Pixamplàs of the former. 2 ad 
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feos 195); hitheelt pe out that abis ocgtinted ‘in: cages ar spinal - 
; lesion. ;: ! Gtetübérg [88]; ‘quotes cages showing that this usually argues a, 
local: nuclear lesion involving’ the’ origin of thé’ anterioé roots of nerves 
"A Which go:to ‘the quadriceps femoris; but-he: amplifies Westphal’? 8 obser- ' 
l . "vàtion. thai it may. occur; after: | Bome" fevers, typhus; smallpox; &e., by 
: i ‘adding to this. list the’ términal ‘stages ‘of many infective digeases and 
it ' the’ ‘recovery phase from, ati‘epiléptic fit.” The, particala: value of, such’ 
losg whet it | is restricted to. one Jrepieck lies in the evidence it gives 
. for: localizing the. lesion i in some "part of the’ esséntial riervous connection `. 
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RES E `, QUALITATIVE: CHANGES IN: THE Kwit-veRKs. ^ 


ho d EE ec ` d 
a x egent of: ‘the knee- Jerks ‘hag been recorded i in muscular ‘diseases . 
affecting the quadriceps femoris, and i in peripheral neuritis „tumours, &c., 
E P intertuptibé either ‘its sensory. or its. motorieonnéctions. ote l 
2 UN p Wighin- the central nervous (system the lesions which give impair- 
Ok n Or exhggerition ofthe 'kieė-jerks have gradually been. localized in 
: "definite. tracts. Or, centres’ ‘whose involvement’: mer be expected to give 
a ‘characteristic : changés: in one "or other of these directions.’ Thus a 
E Jeton, of, the pyramidal, tracts i In. any: part, of their. paths from the cortex 
~ to"the. lumbar cord leads: eventually to, exaggeration of the reflexes, what- ` 
T : ever’ may ‘he ‘the ‘much discyssed ~thechanism providing this effect. 
“Lesions, of" the cerebellum, havé frequently' been claimed to provide. an 
n | impairment: of the knée-jerks, ‘an unilateral legion exercising this effect 
* f over.the ipsilateral reflex - (QU &ckpon' [40], “Bastian | [4], "Bowlby [12], ` 
Kë Fergusson; [21], Zei bot it is doubtful if this ‘is strictly true, as lesions ` 
d “rigidly, limited to the’ corebellunf have : Tioduently failed -to show. this . 
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Ne a e Ee e n 
a - That exaggeratidi . ‘of "he. kneé jerks, may be! zeen. in Büros ,and. 
"highly excitable subjects in. the absence of; organic: lesions’ has. always | 
.. been récognized,- nd ` many ‘attempts have. been: made to discriminate 
" E between: the : ‘exaggerations due. to: this, condition and those.due to 
e J^ organic; "lesions. . Liéwhndowsky.: [467] held: -that sythe, addition. of an: 
ae O adductor, contraction: to that;in. tlie quadriceps was ‘definite. -evidence of E 
| ' organic. disease; ‘and Hoffmann [36]; that maintained clonus. was similatly 

y cotxeldéive, ' It i is, showever, generally recognised: that neither of. these 
Ké ' provides.an absolute criterion Zo "the decision : in question and no other 
dä “18 B. yet. fortheórnirig;", ` TM dus SC 
E , Apart. from éxaggeration: and diminution, changes mn forix, of the 
K contraction inda been. described only. in chorea and cerebellar ‘disease— 
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Mrd i KW | VPonzosk op THR. PRESENT WORK: `’. RESO d 
p £A = “The above clinical varialions. have béen recognized. de detéctable, in 
the: knee- jerk a5 elicited at the bedside and' it Was considered possible ` 

that, these might be explained and others, revealed in graphic: records of. 

ihe actual reflex contraction, | Tt was with this in yiew that the present ` 
work "Was. undertaken.^ It was- necessary ` before starting 1o determine "` 

d ps stimulus’ must ' bei given: and how it. -can “ba graded, what - -the | 

i "response. to this’ stimulus could be expécted to’ be and ` how it could be’. 

in ‘recorded and, ‘alsó -what were: the. extraneous factors or conditions which ' 
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ei “could: modify the. reflex. ` ‘The necessary conditions of recording. dictated m 


b ` "nisolas of normal, healthy persons: WAS. ‘suspected, (Müller, Marshall 
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` d E ‘All subsequent observers have given ‘due recognition to. its apices 
pues but: ‘their emphasis has varied, according to the view. which they: took as 


| by; these. considerations. are summarized’ in: the following paragraphs: : 
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. AÑ EE are agreed that the muscle must be-under’ Bonie initial” 
"dió. and that this tension must be partly, active, i.e., no amount of 
“passive 'stréich will produce the necessary tension. background: for" a 
“knee-jerk i in the absence, of: ‘all active contraction, ` d a 
x " The presence of. buch à „state of ‘constant active cohtiaction i In.. the 


; Hal EC and even demonstrated i in the frog (Brondgeést Don mann. 
Bech the tendon reflexes were described, and although. not 
T | ‘mentioned by, Erb (who,. on the contrary, stated that the limb should be _ 
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` to, the’ reflex or Jocal origin ofthe tendon-jerk. Those, who favoured the 
[~ local- “response theory. were at- pains ‘to éxplain the obvidus dependence 
-. of, ‘the tendon-jerks upon connections with the central nervous systém; i 
and’ found in the necessary presence of, some tonic- innervation an 
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P S . éxplanation “of -this dependence which allowed them, to: maintain their 


aa wiew, that the. response; was 8 loca] one--- “the: local irritability being: itself 


T ‘dependent pont maintained’ connection with- the nervous axis, and kent - 


up either by the’ tonic contraction 3tself. or.’ by ‘some necessarily 


tn K “associated means - . (Eulehberg. [19],  Ziélien [7], Waller. [90], . de 
SN Natteville Ka Beevor Jek ‘Gowers [82], Ferrier [22], muri [39] ). 
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| " E B sadi of his Pesca reas upon ius ‘reflexes of. the ieee limb, in 
i “particular upon. ankle-clónus, Hoffmann [35]. has recently pointed out 
E “that voluntary Innervation: can in’ ‘some cases bring out à reflex ‘contrac- 
- tion to stretch not otherwise present. He suggests that it may of itself- 
"be: sufficient to provide the necessary background of active tension upon 
zw “Which the: -tendon-jerk can &ppear.in. the ‘absence of any normal muscle 
d * ‘tone. Attempts have been made. in the present "work to obtain a tendon 
. . tesponse’ from flaccid linibs: in which sioady active tension has béen 
` ` mešnwhile ‘produced by either voluntary ‘effort or faradism of the motor 
. nerve, but all Have failed. In the: absence of &ny further evidence in 
"og support of Hoffmann’ d suggestion it may be asserted that some degree 
of tonic Innervation isan essential. factor i In s production of a tendon 
SH reflex, QU Ae a 2 , | 
"The many ‘conditions of disease i in polish ihe degree of muscle tone’ 
“and the: facility of eliciting: the reflexes obviously go hand in hand are | 
D "too. ‘well known: to; -need eniphasis—more important are -those cases in 
. "which: there. is a discrepancy, bétween these. two, ‘because the adequacy - 
^ of the “ local response ` "hypothesis: stands or’ falls by this relation. It, 
has ‘been claimed, for example, by. F'oerstér [23], that in- some nuclear , 
lesions and in some cages of lateral column afféction the tendon response 
. ‘may, Pe absent’ while | the, ione: ‘of .the muscle | 18 normally’ present or 
iss , even increased ` that j in others, e.g., high &pinal lesions, incomplete trans- 
, „ ‘Verse . spinal lesions ‘and ' cerebellar . lesions, ‘the tendon-jerks may be 
| increased while the tóne i8 diminished or: not demonstrably present at 
; 5 al: and. ‘that i in ‘the recovery stage of a cortical paraplegia the tendon- - 
E Jerks reappear and become ` facile before any stone becomes: appreciable, 
-Lombard [48] considers : that- volüntary ^ “reinforcement efforts " give 
| increase: ol fhe tendon reflexes. without. increase of, tone and provide’ 
us another example of the same, lack, of correspondence: : 
v, Sek Tti 18, moreover, clear that so long 88 & certain’ measure of resistance 
| o passive | movements is taken as evidence, of i à corresponding degree of 
muscle tone, such’ discrepancies are “bound ‘to show themselves. Varia. 
.-. ions in, purely. peripheral, mechanical resistance, defective voluntary ` 
É H relaxation and,that type of rigidity’ which has come to be-regarded as 
Ka "associated with extrapyramidal cerebrospinal: innervatians all- vitiate . 
E an &ccurate assessinent: of true muséle’ tone by purely manual manipula- 
- tion, and the common practice is not to.take' the degree of muscle tone 
EH indicating the probable condition sof the tendon reflexes but to regard ' 
the: “facility of, these reflexes i a8 giving the most trustworthy indication ` 
i. „of the presence and 1 degree-of tonic ‘innervation, ‘From these Concer: 
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^ ! “tions! it was clear ‘tha some, 1 means must be d for measuring, the’. A) 
e ^ áétivé b Wed? PM of xivüscle tensión: ER, "NS um uunc D pr 
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defe pu thes earliest ' p Sg ‘the ‘reflex, the most; ities. ` : E 
2 j^ eal stimulus" was described. a8 a short, sharp blow. Both Erb. 
A ' and» Wéstphal ' Stress: this, ang. it “is given’: ‘prominenge ` in the first. E i 
n: ^! Joihiporteht résumé of the Knowledge of such phenomená by 'Petiderc[62], MS 
wu UA insists ‘apon ' “un: ‘coup. Bec. oe They. state, showéyer, that such E DE 
7 blow. may be expected i in normal cases to give’ rise to the typical. reflex. sg 
SÉ contraction. when applied , at A -yariéty Of: "places—to the muscle,’ iB n 
-.. tendon; the 'Enáé-joint | and: certain parts of the. leg, especially: over the - Er 
; "'stibedianeous surfago'of, the tibia. ' That a blow i in ‘any of these situations . 


E. SEH ees $l icit. contraction of the. quadriceps was not. in: dispute, it was’ a 2 
IN "u 
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“4 x ‘matter of common: obse£vation, buf: a sharp difference of opinion : a8, to’. v 
tlie  mméchgnisni -wheteby: ~these: ‘stimuli, acted at: once Afose and, stills ` E SA 
E DN . à V et, E P EE "i s 
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ES UN IBS joint capsule. had, a short- lived: ropititioa CH a' possible receptor, KC 
? eM of. ins | stimulus. ‘J endrassik- [44] and Schreiber both’ claimed to'hàve "` a 
^ p "obtained, typical:co contractions in, dogs fron? hitting the. ‘joint capsule after GN 
“a this had: been ` completely, freed from, surrounding tissues: . This result. 
ES as ever substantiated: ‘tinder conditions which precluded’ d purely’ - 
< rüeéhühical sprodd, of’ ‘disturbance to ‘the: muscle, connéctions,.and the” p | ; 


E D “notion of: ‘such we jòint reflexes.. "'has not: survived. . = ea ha pe LE 
d e ‘The élaim, of. the: periosteum a8 & ‘Teceptor has’ mary. “adherents and” d Se i 
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, demands fuch more attention. . "The. idea that: thé conttactiori following. ` 

E wi EN blow: over the’ subcutaneous. surface of thé. tibia was get. up by direct 7 
KE ‘stimulation: of the, periosteum’ ‘Was ` already. presented: iby: Erb ib hie | 
js P :-toriginal “article. ` ` Lë Was: 'güb&éribed ` to | by: Strümpell' [80]: : upon ; ^ho. i 
p f "ett adequate, ‘grounds and’ vigorously 'eháztpioned; by Sternberg? m ge 
- i d performed CH series. Ei careful. and. detailed experiments in "which, the Low 
: m piece. ‘of, bone. "whose ‘periosteal. envelope. Was struck was: j&olated. br. J d 
^ jebeolihg » CA ‘section. ob: "bone. proximally. bo it, 8Ó that, it remained , 

SS ‘connected with ` the ‘rest: of^ ‘the: limb and with ‘the: “central. nervous! E 
M e "aypteri ohly through. the "medium: of: ‘certain ' Soft, tissues nót-under ] We 
UM : tension. | "He found: that: a blow.upon ‘this periosteum: elicited: a contrac: ' ` / 


d E „iion in’ the mascle’ regiateted, ‘claiming: from this Hai periosteal- 
E < ireflóxes, bad., an Apdependént. : existehce. Apart. froin Bach ‘stretching.’ 
Le E 


"a: 


t 
DH 


D Wi 


us D 
T nét M 2 dj m CEN A m d ee a KR , 
Sf, : H r 
PN MT Pie ‘result; v was not’ ‘repeated by. any of ! 'thé . dente ünder suchi y 
AA "4 E 4 
M» oye i Ar ET A Dag + : 
WW A EE + : 1 l a H 2» ge ius i E Tu d V ` a * € a e dÉ ka - L ^ has 4 $ * ^ i $ ~ LH ` r 
D + x af 1 e * PS 4 k - ^ éi & D 2 4 D * 1 f + 
> 1 à * T t P d = DN : E D . 
à v ^ z pof J H 4 H 1 -^ 
EH qe ex : 4 t d - "d 2d WW - ^t $ n 1a fe Ae i r? ^ ^ 
Sm wel WW e ) e rt H Eër «Af : D Wë 1 Oe , ^ A à 
* + vu d ^ 5. 1 F D ! wi H + { t A i LP ^h i h 
“Lf y! ; 2 4 T E "S Soa M pn Kr Se hi Kë WË DEM ` e t + E 20b Dd : 
1° e, f Ki Ki LNS, t n í Z í n 1 " + z 


n ` - 
Pa b d = - 

e + ta. a0 D e? Ww >» A i 1 E: P v P F à 

a fm »* oy ER D = Spee £ g = 5 * 

"E bs e wl t 


AS KRERGERE aN  ëtere oP din (CENTRAL: “NERVOUS SYSTEM ' 367 
"C Au ET S "e ie her 
KE? carefully controlled conditions; bat eas who} deny to the. pariostexim 
Ta any | Buch tôle. were mahy and ‘emphatic.in their scepticism. "` 
‘Prevost. and: Waller [66]; t Gowers [32] and Hoffmann [35] held . 
l ` Cat stimuli applied over periosteum . acted - ‘through a stretching of the 
Ce muscle. produced. indirectly, either: by & ' cliinge in position of the bone 
;  strück or By a general’ transmitted vibration. "Even the “ radial ‘periosteal 
`, reflex," allowed by all to. occur, “was said by Dumpert and Flick [17] to^ 
< be absent when the fore-arm Was- supported, 80 that-even blight extension 
" . of the elbow. due to the: blow. was ' prevented. Yet' as recently as 1927. . 


we find Foerster. T 23 | coming. into the field asa staunch protagonist of . 


ER the other view and supporting Sternberg i in his contention. He claims ~ 


y that the last statement is incorrect: that, moreover, with regard io this 

^ particular reflex it can be elicited. with ihe fore-arm- in complete supina- 

tion, 80 that the ‘blow does not tend to extend the elbow, and also egen. 

from the ulriar border- of the radius in some cases (paradoxical triceps 

z réflex) in which the’ bicéps;' which contracts, has been directly slackened 

- by | the stimulus. . He supports his view be adducing as further evidence 

E: the facts that in. spastic ` Cases & blow. over one bony prominence will 

fea give rige to contractions in a whole ‘series of muscles, some,of which at 

least, must have beent slackened. and “not ‘stretched as a- result, and that : 

m in another: 'cage, one of hemiplegia; in‘which he had de-afferented certain 

^ ; “muscles. on: the afflicted. ‘aide, & ‘blow. tothe bone of the sound leg caused 

d ‘widespread contraction of. ‘muscles on the “hemiplegic side, some, of 

i hich were de-afferented and cannot therefore have contracted in 

response: to; stretch.. EC a. 04 zx 
“+. But, these gege ‘not Bear criticism: - 

ge It hás not been- established that the reflex . müscular contraction i8 

 -always limited strictly to the musée stretched in those cases in which 

` the stimulus provided nothing but stretch and norexcitation of periosteum. 

, Therefore: when a limb ig. vibrated. or móved. in-any way owing to'a 

"blow “upon some periosteum, it. cannot be reasonably asserted that the 

‘gtretching thereby provided i isnot of itself sufficient to set up contraction 

— in all those other muscles i im Which. it is in fact observed, i.e., that there 

,' must be goe other’ source of irradiated reflex. When the knee-jerk of 

vo m spastic. patient ig taken i in the usual war, the adductor jerks which are 
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e go. frequently Been may be due to movements which are transmitted via ` 


‘the pelvis; as stretch, to ‘those, ‘muscles. : . But there is ample evidence.” 
"(Bohme: (91) to support. the view . ‘that the ‘reflex. get up by tapping the 
^. . patellar téndon and. stretching - iHe quadricéps femoris spreads in the 
` central nérvous system ‘to give contraction of these muscles and probably- ` 
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This. i is found a in. thé casos of. B che legion of ine’: Ce 

` és ‘innervation, and all, of, its appearincés may bé “explained! either. H "3 

o ‘the grounds , of irradiation, within ‘the* central nervous gystém, the E 

'siu&lear lesion: preventing activation of, thé. ‘triceps; or in ‘that the reflex ' 
getting (Schaltung) ‘of the cord af, the moment. of stimulation is such’ ` 

ap, fo’ favour, reflex sictivation of ihe flexors iather thant that. of the” KS 
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oe * Foerster '8 argurüent ion ithe casó, of aen? in Heger will not, ` 

a r scrutiny, for Sherrington ‘has shown that, the possible coniralairal v Së | 
fe “i yëfléxos, which may: be set up even , by such” CH well;defingd stimulus 88 
Et AT electrical excitation of: an “afferent ‘nerve-trunk, , are 80, interchangeable `. 
“that nothitig may ‘be deduced from the contralateral EE Co hitting 7. 
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"with. the other phénomens studied., ` ER 
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"hé; periosteal refléx plays any. part in producing contraction; of the E 
a a femoris; 'and' that: the’ observations which were put forward. 
M SC “ibe support cal, be adequately, et in “another. way more ‘in line. 
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“There. remains for consideration. ihe effect, of. the Btimulug* upon. the: 
‘miséle complex, ER ‘the’ muscle "with. the, patella. and its tendon. ` 
It is by a blow Over! ‘the: tendon that the reflex i ig ‘commonly initiated i ( 
"such. a blow may be 'efféctive. ihrough stimulation of the overlying’ skin; " 
d "ot the. tendon’ itself or ‘of the muscles to which it js £ attached. Although. : 
rk has shown’ ‘that, when the skin wan picked: up: and struck. nó. con- ' 
tiaction resulted, d endiassik [44] claimed io.have elicited onein response 
to, painful: non-inechariicnl Trritatión. of the skin, A contraction, (which; ` 
: feier came ‘on’ after, 8 longer latent ` period and. which, he: called i a 
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M , M "he presefice of nerves in the aude tendon! was first. ER 


“by Sachs [78]; although Rollet RËM had’ ' previously ’ ‘described: theii- in 


E QS that of the: sterno. cutaneous muscle of the, frog and obtained nó con- ` 

‘traction, in, response to „their, diréct electrical stimulation.’ ' 

mot "Fehirjew [84] who, ‘showed that the. function. of the, tendon: E an elastic". 

E "cofinéction, between jinuscle and‘boné was ‘sufficient to ex lain, the effects _ 

Vet striking it, for: contraction. of the quadriceps resulted: when the: tendon, . = 
` denervated by isolating it fiom, skin: and: "boné and crashing its linerdf ` 
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wan then. ‘stretched and attuck. ` ‘Schreiber: - 
substituting for the. ‘tendon & ‘tring tied to`“ 


H A 
E te 3 
D en Á Ee ta ? * 
di \ 
D 


to Y " 


Af Ji" 
D t ` 
Le e 
4 
^, 


H 
< 


ds 


- 


4 LI 
+ 


Ve V 


ns 


L ` 


i MN 
(dre 
"C 


A 


fete 
M 


nt X 
) 1 
i 1 

* 


4 


"n 
D 


(e 
1 
y ^ 


4 


` 
H 


bl 


E 


^ 


^ ^ i d e d LI t 
D 5 4 + 
+ D o 3 Wi Y P » hy E dh t 1 yt S le b H i . "a T : A ; f : 
d e . t 4 
a ^ i Ié H 
1 r a s. d VI e CH A i ^ D de : ks 


à MNT T. 1^ j 
E Ka e . a D E Wy P Y git e ps Lies ry on v! 
Por ENEE as. TOT OR: THE ehre, ëch x system 869 


pm 


the lowet end ofthe. muscld without impairing in any: way ilio response. | 
_, (Gowers; [32] &nd Schultze’ [813. had "Job, ‘come to, the same conclusion , 
ij “from” their’ atady ' of the "tendo : "Achillis. jerk: `: ` Jendrassik [44] and ,' 
2 d ` {Rosenheim [72]. were: the; ‘sole disséntiénts’ from this ‘view. The 
+, former’ claimed that ` 8 ‘typical reflex ` ‘could de. elicited ‘when. the freed 
i ` ¢enddn: attached. to the slackeried: müsclé' WAS. supported ` upon a board 
j| E 'and hät. z "Rosenheim: zéie somewhat ` prematurely to thé conclusion : 
H 5 | thatthe, whole fendon phenomenii were. not, réflex because he claimed 
, bo haye. obtained: ‘similar: contractions from electrical stimulation of the 
-ifréod patellar, tendon. ` : “Sternberg: repéated the E ot J m 
"but failed to confirm the results: ^7, v 5 SE de 
Sé fe Gowers’ appebirs to havé been the first. A point ‘out that. 8 ds upon | 
L . the upper edge of the'patella could elicit, the typical contraction although ` 
“with less onse than one on ‘the tendon. That "n, «certain cases a blow. 
-Dvér the belly ‘of the stretched mmol gel up a ! vesponse was also EE 


FA D t "as A ` : H 


` Sternberg.“ ^ "s a e 
, A ; The immediatà. ‘result EE bo: effective stimulation gt all. these, 
25 ‘various, sites: was & ‘sudden lengtheüing of the already stretched muscle, 
i i "and holding this to be the adequate 1 and i ‘hecessary stimulus to contraction ET 
{Gowers reférred do ihe phonóhenon as: 'É myotatic reflex. LOC E 
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as Since some; initial tension in’ ‘the:'musele i is j óssential fo: the. response, 


2 EE ig impossiblé ‘to to ‘determine’ whether normally, the Adequate ‘stimulus l 
ds a sudden i increase in length or one in tension. m ; E 
T Ze , li has, comparatively. recently been decided that. of the various TT i 
à of. nerve end:Qrgan in ithe . muscle, it; is the Golgi ‘tendon: organ, which 
_ initiates an’ afferent. stimulus in response to. sudden stretch or increase ` 
in “tension, .Hinsey £34} has; shown’ these to be always associated with 
` E fibres, and not to exist. in ‘the Aéndon. “With a, muscle , In a` 
"on - normal dégree: of ‘tonic innervation these tendon organs are all constantly . 
" supplying: "afferent stimuli to the- nervous. system - (Adrian [1 )—the 
Géi ; effect of the sudden stretch of the ‘whole musele: ‘produced via its tendon 
„aig to’ cake, these to, fire; -off maximally and synchronouslj— providing Im ' 
s 2 normal cases sudden’ discharge: of. the ‘motor’ neurones innervating the ` 
“ mugele i in which they. are situated nór in ‘abnormal cases, g gerjes of such , 
; discharges not limited bo tbe original muscle. SC a X. Mx | 
im dr the intramüscular. receptors are paralyséd, by. novocain, Ae reflex 
^ REN to. stretching can: ` bé elicited, and ‘Foerster’ holds: that the 
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xs anm lioin of "hie" receptors’ ae Main and Ser [51] have OVE 
? 'ghown that i in, ‘such Cases: stretching of the’ muscle produces.no eléctrical si Pos" 
enee ‘the posterior roots. Kë e, ge ` dk a m E D 
- It-seemed,: therefore; clear from a. considération ‘of the hatare, and: S 
“of the receptors: of. the stimulus that, provided some means' were adopted. 
^ ^ot. giving a. sudden sharp, stretch- to ihe muscle itself, nothing else was- D = z 
f achieved by perctissing i in any particular place, and that, thé amount and, 
Rs ‘rapidity of. this. stretch determined. & complete ‘evaluation. of ihe. s yes 
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= | p ` res Gorze Op TER] CONTRAOTION, (o Li EE 
p “With, increasing vigour of: the’ knee-jerk there “may be observed à. 
tem of the response commencing, with e just: palpable. thickening . : 
of! the.vastus internus- muscle, and, passing through. various degrées of. 
"visible thickening of the whole quadriceps. femoris,’ until, & stage, is 5 r 
: d re&chied: jin "which shortening: of the muscle with exténsión c of the knee |. M 
n andi kick-up, of; ‘the pendent. foot is observed. As” the, sttength. of the; ` 
; , Xédporise increasés still further, the contraction spreads;to other muscles, -- 77, 
< first ipsilateral and then ‘crossed, the adductors ‘being | those which most TE 


m ANE A E 


rei contracti ^. ., > "v , : "m 
This irradiation. of the response was not at first regarded: a8 genuine — o : 
x ite “was, explained as being due "bo an irradiation of- the stimulus through 5 
. ‘skeletal vibrations. . Waller 190] found that’ the crossed. adductor Con- !.^', 
^raction in:& rabbit. was ‘abolished after the. femur of the’ stimulated, . M 
` limb had' been broken 'ACTOSS: . Many others agreed that the widespread.: ` Ea 
;_ contractions were all paris of ‘the response. tothe stretch dÍ one muscle; ` 
s cand even used this view, while still a. hypothesis; to. substantiate their. MEE 
claim that thé phenomenon : in the particular , muscle stretched ` must be i ; 
ur fx and nof merely local - :(Hlombrand, Dodge Dein. Most of the Wee 
recent. work (Hoffmann : 85]; Warder, Sherrington) supports ‘the view, = 
L gt ! the, ‘impulses: may. spread: in, the. central nérvous epu over ., 4 
UN ouem rieurones and innervate ‘them reflexly. ee 
soot In the present observation. it was decided to limit the recording of 
he tesponse to that shown in the ‘quadriceps femoris, muscle, ‘both ^ 
n ^ because. & particularly: favourable: means; Was” found: op leading ‘off + 
SCH simultaneously; from all the „component. parts of this- through its‘tendon, `. 
7 and "because it "was the "only niuscle of, which ‘the tension could be. m 
A ‘accurately recorded: It was, however, recognized that contraction fore =. 
the. ‘quadriceps. alone w was in some cases & Probably only. g part’ o! the total _ `~ 
egenen De SCH uo 
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TE Epéritàent- and: observation: have together defined cértain nervous ` 
“connections of the muscle as being both necessary | and sufficient for: the’ 

establishment of the reflex. These comprise, the receptors in the muscle .. 
^^, itself, afferent and efferent components and ee parts of SC central 

S nervous axis. RE Sum : 

| The nature ` of the. recéptors has besi dealt with in another: séction 
| E this- ‘paper, but: sit, “may ` be pointed - out here that Magnus and 
n 7^ Liljestrand [52]. have; shown that the. reflex can be abolished by ' 
;.,eocainizing' the muscle i in such a way that its motor power to other forms ' 
» of. stimulus: is undiminished, ite., the receptors alone are affected. The. 
fact that there is complete unanimity, with regard to the other parts of" 
_ the. reflex arc. makes their enumeration simple. - ‘The afferent impulses 
leave and the efferent" impulses reach the muscle ‘along the same nérve— 
E ‘the anterior crural, : Sherrington. has shown that in thè cat the afferent . 
. fibres ‘enter ‘the’ cord | through the. third and fourth lumbar posterior 
, S roots, and, that the’ efferent fibres emerge from the anterior horns of 
— the, fourth, and-fifth lumbar segments. - The brevity of the latent period 

“Jed, workers. (Hoffinann [85], Jolly [45]) on this subject ` very early to » 

` suggest that there are no intercalated’ neurones between these two sets . 
of fibres, and; latér the estimation ofthe proportionis. of this. delay which 

. may. be'attributed to conduction within the cord supported their view; : 
. but the more’recent work of ‘Sherrington : and his co-workers seems to 
Es indicate that'some, at least, of the phenomena ot these reflexes are more 
i easily. explained on the. assumption’ that there, are, at least, two synapses 

“upon this part of the path... >. , SE l 

"The functional interruption of any of the Steg, detailed is | 
alone sufficient -to abolish the reflex, as is also destruction of the corre- 

_ -sponding ‘segments | of- the cord. ` The -reflexes persist in rabbits after : 
. total destruction,of the. cord two segments above this level (Waller [90]), 
, 2 so ‘that itiis clear that this mechanism is. sufficient’ in ‘itself to provide 
|. the reflex... Although no one has questioned : this sufficiently it has been: 
| suggested that other‘higher centres may sometimes collaborate, Wertheim 
- '-Balomonson [94] claims to haye found evidence: for a component of 
the reflex involving: '&. Gentre in the: brain in- muéh: the same Way ag 
- Sherrington, implicated a pre -spinal centre anterior to the pons in the . 
production: of a crogsed. extensor thrust i in which the same muscle plays 
1, Be predominant ‘part. , Whatever role such. additions Jo. be Simple 
, , reflex arc may have,” m are “agreed that Ze are EE and 

" subordinate. | 
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7 i observed, ‘without ‘explaining ' it, ‘the fact ‘that seventeen mohths after, E A 


Ge X cutting the, anterior: crural, nerve in-a rabbit regeneration was cothplete,..°- SS y 
F KH tohe and ‘the’ voluntary. innéryation: of the muscle appeared: faults, e " 
W E -fégs' and. yet! thé, Kneo-jérk' had not „reappeared. - ‘Sherrington demoni ` a 


E: iu iria that the: "reflex. could be. abolished “not “only iby’ severing. then, 
1 aa ‘posterior roots. ` traversed by. the afferent’ « impulses ` but, ‘by merely. ;- 
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d pM with one well known to. the’ clinician, that : with jmpairment. of: 
; petiphéral conduction; as in & neuritis, ‘the ‘tendon’ responses, arë early; ` OI ns 
lu ‘and’ Sometimes permanently; ‘abolished,’ thus ‘making ` them epi” 
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M e E j The associétion between tonic innervation of a mascle. and its tendon. 


"e exis BO close’ that, any apparórit departure: rom this’ excites wegen a 
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PF «Phat, (bis toné' is, maintained. reflexly- through the bentral pétange, ` 1. 


` ` dydtem, 18. anivetsally allowed. The: cases’ in, "which. thé tendon- jerk, ‘is EUN 
d GN pein while . nyü&cle-tone seems absent fire ‘not sufficiently, well; estab-.'*. 
Pus lighed’ to ‘allow ‘of their being ‘used as conclusive évidence: ‘that the’. — 
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iu 5 “nervous ‘connectiins fare essential apart from ithe: provisiofi ‘of. fone. - 7 M 


| pr The modification. "Which the reflex ‘undergoes, with different: changes PEE 


m ins distant parts of the central nervous system,: gross, pathological. lesions; | d m 
E activity, &c. - lends 'eólour' to the reflex theory in that most of ` E 
^^ thee ‘changes cannot be poe to réie their effect outejde the. ra T. 


DM _ cerebrospinal, axià itself.” TE $ t e d 
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hs Mrs tinge. jerk. did. not take place ; de: ‘Watteville ‘stated this’ ‘and Erb’ had. 
t préviously’ coricluded that it cold nat: be inhibited but only antagonizéd.”" 
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” (Proc! Roy: Soc., 3B 52), in 1892. i lads M DUE Y. MU. d 


ME Cube phenomenon of reinforcement appearsyto, Have pagsed without’, 
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| Candi Warren DU ‘have investigated: the conditions of ite 'oçcurrence. A E 
' * The question as’ to ‘whether voluntary reiniforcément efforts, when ' T 


ah 


a 


y . has been. variously. answered by. different’ ‘atithors. Ligmbard held that. 
e et, did, nót’; . Gollg d ‘laims, Ka Aen. demonstiated shortening of E 
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D ` "ek ritied, inoldüing Mitchell and ‘Lewis [55], Lombard. [49], Bowditch.” P | 
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' ‘the ` passively - aétetded wel brought, about! by either. ‘tnagouldt or 

"o ent effort, and holds’ further that’ the i increase’ in tone: is proportional, ` 
A^ ` to the effort, put forth ; Lombard could find no increasé in the excitability’, 
of the "muscle: to electrical stimulation ‘during! voluntary mechanical ` 
“effort, 80 that, ‘there is no^ adequate: explanstion’ óf reinforcement in ` 
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“terms. of purely’ peripheral changes. ` ."Móst' authors attempt. to*bring its 


^ "influence into line with’ the ‘éstablished fact that interruption of cortico- 

E E sin, path’: above. the dunibar segmenta. leads to exaggeration of the 
„` knee- jerks, bya assuming’ that some normally constant degtee of innerva- . 

" tion; down ‘thes paths. proyides, a steady | levél of inhibition over the ` 

d ` local Xeflex contre, and that 88 b ‘consequence of: volàntary, effort the 

k A single- -minded cerebrüm, „becomes in; some ` vagüe way d. 


m prebboupied . so .that ‘this inhibitory: stream diminishes.: 5 s 
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| On ‘the other hand a ‘directly ‘Opposite , view af! ihe mechanism of 
os "reinforóement has; been put: forwafd: by Hoffmann [36], Nonne [60], 
" "a eoger’ ‘and. others: ` Hoffmann claims that the’ pyramidal tractcarries 
Us | facilitating ` stimuli, , jbecause with ‘maximal ' voluntary relaxation the 
-. ` -curreit: of „aÇtion of the tendon respònse'is diminished, and with voluntary ` 
. eonteietion . of. the; muscle ‘it is increased’ (spe also Wacholder and. 
' :Alténbutget Toon, and the refractory period: of the response is lessened), 
' When, the muscle. is in voluntary contraction, he argues, although we 
, b may’ ‘not’ ‘be. able to see the' knee- jerk -the fact: that one actually super- 
ve venes upon: an appropriate stimulus: is clearly shown be the' typical: 
` -aotion current which follows, even: when the quadriceps i ig being contracted ` 
| powérfdlly against ‘a resistance. ; Hé concludes, therefore, that during ` 
M yolunfary zeiríforcemeht" efforts there is in sonie way'8n indiscriminate 
. overflow. of cortical. activity: ingredsing amongst other things this flow of ^ 
ts impulées: ' Nonne-[60]^ supporta this . view, with the claim ` 
that ip ‘hysterical hemiplégia there is often:a loss of tendon resporíses on' 
"the afflictad: ‘side, and that’ ‘these’ appear when the condition clears up. 
: : and voluntary movements’ return. Karger! 8 contribution i is the observa- i 
"Bon: "that during ‘sleep and. other states of diminished general innervation 
“the knee- jerk is found.to be absent. op ua 
m de M Weizsacker [93]; realizing no doubt the ines gees of 
' thé explanations: afforded by either, of the above-theoriés alone, came. to 
i ' the coriblusion that the, J endrassik ` d Handgriff”. acts either by making. 
a the muscle : slack: from inattention: or by giving a slack, muscle some , 
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response, is BE "The bonn of ‘natooties ins béen investigated by^ 


ks clinicians and. ‘experimental workers. ‘Erb. beid that the response was: 
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` uninHuenced by drugs; Horsléy [39] pointed. out that ‘they survived the “ 
-.ddministration of nitrous: oxide in antesthetic doges after the cutaneous 
. response had. disappeared, , Reinhard [69]: found them abolished in ' 


e LONE chloroform anæsthesia, an observation’ confirmed by Eulénberg 19], - 
, who “maintained : ‘that they were not ‘similarly affected by’ ether. X 


kd 


`. Asphyxial states abolished ‘them (Euleriberg- [19], Réinbard [69]; GH 
- did also coma ` (Sternberg. [83]) from ,Whatéver | cause. , After sudden , 
death’ & diminution ` in the reflex can be ‘seen, in one ee and it H ! 
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;, Eesen which persist: indefinitely upon repeated stimulation. when S 


the subject.is at rest and unfátiguéd, may disappear "When 8. "condition , 


en “general : exhaustion follows strenuous: over-activity (Dodge [16]; 


` Oekbiomakis [61]; Schenk, ‘and Wissemann - KGR Bribinnd 18], 
^-Marinign [53]). Allied with’ this. disappearatice is’ their: absence after” 

- ah, ‘epileptic ' fit (Beevor- [6 - and in febrile conditions, especially - in. 
‘children (Bohme- [9 D. - . Other general "influencing factors have been ^ 

: “eomniented upon, such as the i increase in the reflex;ón cooling by a` ‘cold. 
-- bath’ (Beevor. [6], Sternberg), or the: simultaneous application of -non- : 
: localized electrical stimuli to Re limb, (Sternberg, EE 29) ts 
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Beige [59]). P UM e es MP | = 


"his: review of.the diffetent factors which" &re known tó miódifý thie. 


"knee jerk suggests - thet we may expect. it to be. elicitablé-from:a person. 


2 with the quadriceps i in’ 8 normal state of "tonic innervation, apart ‘from ` 
| any’ "effórt. 'ab' voluntary. activation of. the limb.’ ‘Mental attention ; and '. 


.'méasurenient of ihese: conditions is impracticable. The- person from e 
` whohi records: were; being- taken: was introduced to Ehe, conditions of. 
the experiment, including the eliciting of general responses before 1 any'' 
^: one ‘of these was photographed: While each. record - -was.taken he was 
asked to. watch. the shadow thrown. across the aperture of the camera, 
und io. notice its ` movement; "This was suggested. to. ‘the. ‘subject as 
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Per! of interest to himself rather than of importance to the recorder.;.* . 


Thee effects of general fatigne were avoided by recorüing] from Salone 
S " Who had nof been: recently: and strenuouily active ; the above évidence 


on ‘this’ subject justified the asstiniption’ that the reflex itself ‘suffers on 
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„repetition: nọ degree of fatigue which’ would vitiate ‘the comparison of ` 
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That the reflex: Day be inhibited- seems i clear and the disposition of 
Vie limb must be such that this inhibitory effáct is. minimal; comfort, 
— voluntary relaxation &nd an unétretched position of the hamstrings’ are . 
~ the -chief. conditions’ thereby, dictated The above summary of the 
D , modifying factors suggests ‘that. if these conditions are, complied with 
" Bo other peripheral changes occurring simultaneously with the effective 


J stimulus’ "need, be taken. into, account as being bey +0 affect the 
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; WE Each part of the nervous pathway requires & .certain-minimal interval 


S^ of time forits activation, and for the passage.of the excitation through it. 
E. bo the succeeding component of the reflex arc." It is clear that the total 
' latent, period of thé knee- jerk ‘cannot be less than the gum. of these two 
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delay. intervals. Sa Gage CEA 
, "d “The difference between the laténcies ‘of various tendon responses . 
Ken and, ‘between those of knee- jerks. andèr different conditions should be 


sti" _ explicable in teris of known, varidtions in the .coinponent parts 
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d ^ The extreine’ quickness with: which, the: muscular contraction appears 
E. ae » follo% the stimulus has always ' excited ‘comment and measurements 
of the ‘latent period confirmed this. ^ With iticreasing accuracy of 
^ reċorđing, ihe. instants: at which’ the. blow was delivered and the first ` 
4" -sign of response shown i in the- muscle, it became: harder and harder to 
* reconcile the brevity of the interval. which separated them with conduction 
` ^ through the reflex arc... y ege d 
- ^ . The beginning.of the stimulus. has’ dava been the easier of the two 
cee ; events to record, that of the muscle response has required more ingenuity 
S - and bas: 'been subject to. Wider degrees of approximation.’ ‘All mechanical ` 
p records have been delayed: by ‘inertia not only of the’ apparatus but of 
<2: the limb degment-moved as contraction continued. Mechanical records 
of thickening have beén less Subject to error from either of these sources 
d "put. still to some degree distorted.by both. The most accurate methods 
WG ‘have been. those émploying the breaking of an electrical circuit due to 
‘thi¢kening of the thigh, ee T: 72] or, movement -of the foot 
, (Tuttle 86]. . pU 
-With the introduction of sensitive: galvanometers and the SE 
sé of action currerits i in muscles, | & new series of values has been introduced. 
| These. Are ee from ene instant of the blow to the commencement , 
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1 m «curent. of action” follow the blow i in some cases in Which, no muscülar. 
; d réontraction i is visible Or recorded, but ‘there’ is no ground for: the, assunip- 7 
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18 the dote latent period for Po. we h&ve Boot evidence? It 


. must be long enough to allow a disturbance to have passed through the, 


nervous system and to have reached the muscle again. 
The shortest recorded latent- -periods under well-controlled conditions 
‘were found by Snyder [82], who, photographing the shadow of the 
‘hammer as it fell on to the patellar tendon, and measuring from this 
| moment to the beginning of the action current shown in leads adjusted 
, 88 in Piper S experiments, obtained a value of 11° dc as his minimum. 
` The accompanying table BONS: that this figure lies well below that of 
all other workers.  ' 

_It is known ‘that contraction frequently.follows direct percussion 
over the main mass'of ẹ muscle, and ib is important to determine if 
such "an effect can in any way complicate - or distort the true reflex 
response which we intend recording. 

A comparison of these two types of response (see Appendix IT) shows 
that their dissimilarity both in time and in form would make the 
_ recognition of distortion from fhis source quite simple should it occur, 

and that the direct local contraction can only be elicited from percussion 
over the body of the muscle and not from the aponeurosis or tendon. 


METHOD AND APPARATUS EMPLOYED. 


The conception of the'knee-jerk as a fractional part of the general 
, myotatic: response, to stretch shown by the vasto-crureus muscle will be 
seen (Appendix I) to depend upon a variety of data, partly clinical and 
partly experimental. It Was already been pointed out that the clinical 
observations are open to more than one interpretation, and give in 
themselves no conclusive evidence in support of the reflex nature of the 
tendon responses. The’experimental results which really substantiate 
this view are derived from a comparative study of the forms of mechanical 
contraction exhibited by the muscle in response to different stimuh, in 
particular those which follow varying degrees of passively produced 
stretch and direct electrical stimulation of the motor nerve. 

The applicability of such results of experimental physiology to an 
understanding of variations in the human knee-jerk must remain 
a matter of surmise, however probable their validity may be, until 
comparable records have been obtained in adequately controlled 
circumstances from the reflexly contracting muscle in man. 

The apparatus employed in obtaining the following results was ` 
devised in the attempt to obtain from intact human muscle in living 
subjects contraction records comparable with those already obtained 
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., from experimental’ ‘animals whose E E may be freed ` from ber. : 
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' insertions &nd,àttached to some ‘recording lever. 
Kë full description of this. apparatus and of its.use may be found | 
giefen [67a], The advantages there claimed for this method are :— 


(I) The smallness of the inertia and momentum of the, moving . 


system. B ZEE E 3 Ge ME NN 


2 " SIDE VIEW l p AW xe END VIEW 
= E . , Pro 1,—4A line doas of the apparavus used. SH , 


- The subject sits pon a substantially built table clamped to a bar bolted through the wall. 
, He reclines against an adjustable back rest and extends both legs along the table. The leg 


‘ . from: which records are to be obtained is strapped firmly to a padded baok-splint which is in 
.. turn. bolted to the table.in sich a manner as to allow of its being raised and lowered but not 


Cal 


` table, carry & horizontal member upon which is hinged a vertical bar free to swing in the 


‘direction of the table's length. This bar is extensible and its length controlled by a screw 
collarat the upper end. At its lower end it carnes a piéoe-of iron: shaped liké an undercut 
‘horseshoe, the lower end of which can’ be made to engage behind the upper border of the 


. patella. , At the foot of the table another horizontal bar supported upon vertical pillars 


^-^ 
e 
- 


P 


nected to the horseshoe by means of a light aluminium frame. By means of a screw collar 
‘at the fixed end of the spring balance this can be drawn. towards the foot of the table. Ex- 
‘tending the spring and pulling down the patella provides'any desired degree of tension in the 


` thé horizontal axis of its hinge. It.is the movement of thie bar which is recorded optically 
. upon s falling photographie plate. To provide the necessary increment of tension or of length 


in the ‘muscle for eliciting a knee-jerk, a rubber-faced hammer carried by a laminar spring 
was arranged to strike upon a circular metal plate fixed to the bar, whose movements are 
récotded. The up pper end of thia. spring is.movable along a horizontal support’ which carries 
also a catch for ho 

knocked ‘over as the spring passes on its way to 
deliver the blow and -which, ee it SE the rebound, prevents its. giving more than 
a single blow transmitted to the patella. The impact of the hammer drives the horseshoe 


i support towards the foot of the Ses and thus gives & sudden stretch to the muscle. 


t 


. moved in the aris of the'limb. Two rigid, strutted vertical pillars, one on either side of the ` 


.c&irles à rod ending iB a Spring balance. The free end of the spring of the balance is con- ` 


. quadriceps femoris muscle 1n Whose tendon it lies. If the muscle is stimulated to contract "` 
» under, the above conditions the patella is pulled, towards the head of tbe table against the 
‘tension of the spring. and the vertical bar carrying the horseshoe-shaped clamp rotates about 


ding the-spring in E required degree of deformation and releasing 1t at ` 
"the right moment and a ratchet which is 
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E Wë : «y ‘ithe + fanctional ‘isolation of. the. musoje which, records in- 
"dependents of. any obher musclés. E EN EL 

j (3) The ease with’ which the tension in the E may be diiusied 
| i, and determinéd as a, pull upon ite: natural - attachment and, in the 
/ ` functionally normal direction; oS ae ` 

' (4) Distances upon tha record àre directly. proportional to changes 

pur Dë im ‘length of ‘the muscle at all: stages: of contraction. E i 
vo. > (X It provides a comparatively, close approximation to those experi- ` 
SCH dental conditions ‘under which: ‘similar work, has previously been done ` 
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,on animals. | m oe 
d 21 The: pistographie ‘records T obtained b bie the following. 
* characteristics — KE a E . 
PONENS period of resting equilibriom. with the muscle under some 
initial fénsion. , - P ae e , 


vU co (98 de&cénk:of the, curye corresponding to sudden lengthening due 
^^ ) +o the blow. provided. ZK 

CE Ge (8) An ascent corresponding to contraction of the muscle. 
"G-A plateau of maintained contraction. .. ' 
8) A descent. of the, curve following’ relaxation. - 
E ETN MN In some. EE d series of after-contractions. - I^ i d "n. 
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A i Ge Occurrence. —The material TOR consisted entirely of hospital ^ 
7 patients, and -was nob. Suitable for ‘any. ‘estimation-of the percentage 
failure to elicit khoe- jerks in ‘otherwise, pormal subjects. Nothing, 

: remains to be added to the figures’: already arrived at by others from 
| hundreds—in one. case ‘thousands—of persons, - . 

WAS found that: the knee-jerk obtained: in the md way bs per- 

_ cussion over the patellar ~ ‘tendon with the knee i in a semifiéxed position . 

S "was ‘present, in many cases in Which the | ‘ suprapatellar jerk ” could 
,'. not be elicited. , The reverse WAS never: found to be true. ' In general, 
. , the ‘reflex excitability had to be higher before percussion over the upper 

4: ,. border of. the patella. became adequate—it ` never failed to evoke a 

` contraction, 'when., the tendon-jerk: itself was more facile. These 

sea difference& are ‘probably: due to ‘the “altered position of the limb in the 
. two cases, iie.) sémiflexion" when the. tendon: is hit and full extension 

.*7* , when the patella itself is“struck:“ ‘In the latter position the geng 

' | are fully stretched and reflex inhibition from this. source maximal ; 

the former they are relaxed and the ‘inhibition. very much less. 

or Two observations support this | sien. Hi 18 well recognized. that the 
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“Achilles jerk is; always. ‘difficult and often impossible to’ obtain with ihe: 


,leg fully exténded. In practice the knee is flexed before any attempt 
is made to evoke the reflex, and a clonus which:has ‘been established, 


' anà is continuing regularly, in this position, almost invariably ceases 


immediately the knee is allowed to extend. Again, it was here found 
that in some cases .in which percussion over the upper border of the 
‘patella failed to produce any response while the patient was sitting up, 
this became effective directly he was placed supine. This, presumably 


achieved & similar relaxation of the hamstrings “from the other end," 
as it were, by extension of the hip. Unfortunately’ the ‘discomfort of . 
this’ position over an extended period did not allow of its being used E 


E routine when the patients were registering in the apparatus. 
Facilitation No extended observations have been made upon this 


’ -subject—the uncontrollable factors of attention, apprehension, general 


‘comfort, etc., were stabilized as much as possible at the beginning. of 


_ each set of readings, and since they do not admit of quantitative varia- 


tion, and measurement no attempt was made to study their individual 
effects. In a few cases in which a series of responses had been elicited 


. with ease and regularity, the subject was asked to make a forced 


grasping movement and the stimulus repeated. ‘The curves show that 
_when'the response was not already maximal, an increase in height 
followed this manceuvre, and when ‘the excitability was low or, the 
stimulus inadequate the addition of this voluntary, movement to the 


"other, conditions raised the excitability dere to make the stimulus 


‘adequate. . | jJ 


Inhibition. — The effect of reflex inhibition from extension of the 


‘hamstrings hag’ already been mentioned. ‘The only other form ‘of 
inhibitory stimulus used was faradism of the ipsilateral popliteal nerve. 


This did give a very definite decrease in the excitability sufficient in `- 


some cases to extinguish a response otherwise present, ‘and in others to. 


produce a diminution in the height of the contraction obsoryed. 
‘Variations in stimulus and initial tension-—-No response: can be 
c elicited from the non- -extended muscle—some degree of. background 
stretch i is always necessary, and for normal subjects an ‘initial tension 
of about 300 grm. wt. was required before any stimulus became effective. 
With increased facility of the response a lower initial tension éufficed— 


with average stimuli this decreased toabout 100 grm. wt., or rather less— 
in ‘some Cases & sufficiently heavy. blow evoked a contraction, before. the 


spring extension registered any pull at all. These were invariably cases 
associated with a considerable amount of spasticity and the presumption 
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1s that CR TOM tonic activity of ihe' e provided & background of 
teflex excitability sufficient for a heavy stimulus; in cases of less or of 
no pathological spasticity the actively developed tension had to be 
supplemented by greater degrees of passive ‘pull before the excitability 
was raised sufficiently for any stimulus at all to be adequate. 

. It was rarely found possible to extinguish the response altogether in 
normal subjects by means of a very strong pull on the patella, but 
although high passive tension was in this way ineffective, cases were 
found in which the spasticity was so great that the muscle appeared 
to be ‘already maximally contracted, no further contraction being 
, observed when the patella was struck. In such cases a response in other 
muscles—e. g., the adductor, of the same and of the other side—usually 
followed, and showed that the stimulus had set up a disturbance whose 
reflex effect was only occluded in those muscles already in maximal 
active contraction. .These cases, further, were often those in which 
clonus was, to ‘be recorded as occurring either jspontaneously or in 
response to the slightest, added passive tension even when slowly applied. 

When the initial tension was gradually increased in steps between 
200 and: 500—600 grm wt., and the force of the minimal adequate 
, Stimulus was measured, it was found that for such lower ranges of tension 
these two quantities were roughly in inverse proportion, i.e., as the 
. initial tension was raised a smaller stimulus became Ste This 
' may be explained in two ways. 1t may perhaps be that some minimal 
tension must be established in the muscle in order that the end organs 
should be stimulated and that this minimal. tension is reached by the 


. summation of the initial tension with the increment provided by the 


blow, so that when the initial tension is low ‘the.increment of tension ` 
- must be'greater and. vice versa. On the other hand, it niay be that 
the degree of reflex excitability which acts ag a background for the 
response is increased progressively with rise of the initial tension, so 
that a smaller stimulus gradually becomes more effective. ' The evidence 
' obtained from’ measurement of ihe curves favours the latter view, 
because.when the initial tension is below the, minimal value required 
‘for eliciting a response a very strong blow may be delivered and remain 
‘ineffectual. Yet the, increment of ‘tension which it provides, when 
added to that already present, gives a summed tension at the height of ` 
stimulation much greater than is actually effective on those occasions 
ou which a véry small blow gives a response when applied upon a back- 
` ground of.slightly higher initial tension. Therefore the sum of initial 
` and incrémental tensions is not the value which determines if a response 
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z SC shall oëerz, ` Barther it may fe: ‘een Do. "the ‘accompanying curves E A 
x thatthe, gize òf the. contraction which results i is ‘determined i in, each CABe 7 ., ` 
rather by the degree of tension. background: ‘than by ‘the force. of the - ive: 
Së blow, -With low initial tension the contraction 18 of leas’ height : and ob ` 
: longer duration than i is the case with á higher initial | tension, irrespective ` 
ot the size of the ploy, provided this be: adequate. ui 5 “mw, DS 
E ' The. decrease in ihe size of’ the minimal effective stimulus as the. .', 
» initial tension increases cannot, be attributed to the taking up, of “slack? — 
i i <in, the muséle’ i or in its aponeurosis. ' . Thig phase t of slackness, if present, 
us ‘at ‘all in patients from, whoni a enden jerk ; can'be elicited, lies faz below |: 
the “minimal degree € of stretch at which. å stimulus, however great, is^ 
E) = adequate. ` Also Dyer ‘the range: of increasing: initial tension’ for whitch gpg. 
-the above ihverse relationship holda good, the passive. ‘tension and the, '* 
- dagrée of 'Btreteh which it provides vary in à way which clearly denies, , "' 
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i he presence of any ‘such’ ‘slack: A ue hum ut T d SE 
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. Phus we may, infer that ` over & lower’ range of increasing initial . B 
. tension the gradually i increasing background ‘of stretch:reflex in-operation, 
ee a, state of increasing ‘central. excitability which ` both makes’ à ^ ^. 
,.- «smaller stimulus effective ‘and leads to a change 1 m the character OL. A 
| contraction elicited. This change is from ong of lower, longer duration’ E 


E d a ^e 


~ to, one ‘of higher; shorter duration. e te wd pu cem 
CIE "This i is' in accord with the results in’ cats obtained by Fulton eae är 
: ~ Liddell, and can’ be explained, according to; Denny Brown [I5], by the ` 
observation that with low central excitability the units of low threshold sët ` : 
respond and that BS this excitability i increases ‚proportionately 1 more andJ *. 
‘more units of. higher threshold become activated.» The low. tEreshold . f 
‘units; innervating Ag they do the slow red muscle fibres seen ‘chiefly in^. ie 
"s crureus part of, thé muscle, give the contraetion of less' height ando. "T 
longer. ‘duration which has been. observed. The high threshold units’ . E 
 inüervate. thé pale, rapid muscle fibres: which increase in próportión A0 As, 
thé Others i as we pass through the different parts of the muscle from the ^ Él 
e .érureus where they are minimal, through. the vastus intetnus; the vastus- TE! 
lateralis to the rectus femoris, where their proportion is greatest ; ‘these. , : 
l a rapid fibres: supply. those- higher ‘contractions of shorter duration > 
4 “which i are characteristic of the curves obtained at higher: initial tensions. 
"This i is corroborated by the well- known fact that with low excitability 
ae and knee-jetks whith are ' obtained only: with difficulty, . the. first. indica- m 
g ‘tions ‘of .a response are ‘palpable, and later visible, contractions ofthe. " 
ei £ vastus internus of strength: ‘insufficient to"raise the leg or. change ihe C 
| position of the patells— nit à à momentary thickening of this part of the ` P se: | 
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muscle.. “It is possible that the Se (vastus intermedius) contracts ' 
minimally. still earlier, but being nowhere subcutaneous its individual 
effect cannot be isolated by inspection or palpation. As the excitability 
_of ‘the, reflex increases and the force of the contraction becomes greater 
the participation of other parts of the muscle-complex becomes obvious. 


‘(When curves are obtained from recording such contractions with 


increasing excitability the character of the jerk has been seen to change 
from the long, low type of curve to the quick, high: type. This does 


- not indicate. that the units of low threshold and their slow, red 


muscle fibres which are activated with low reflex excitability fall out of 
‘operation as this Increases, the highér units alone being reponsible for 
the contractions then obtained. They still contribute to the response, 
but since the form of the curve is dominated by the quicker elements 

the plateau remains flat and the angle sharp, and their contribution is 
probably only visible in the later stages of relaxation. That the response 
may remain isolated to the red slow units has ‘been shown by Denny 
Brown for the cat, in which the composite parts of the muscle may be 
separately - registered. . There he found that when the units of high 
threshold alone are stimulated, the tendon-jerk as well as the response 
Lo slow stretch may spread from them to give response in the low 
threshold and’ slow red: muscle fibre mechanism as well, but that the 
reverse spread does not happen. 

It has been said that.the above inverse relation between adequate 
stimulus and initial tension obtains over.a certain range of lower tensions. 
` At the upper limit of this range further increase in tension fails to lower 
the value of the minimal adequate stimulus and, in fact, with increasing 
degrees of initial tension the stimulus; to be effective, has to-be further 
increased, until a tension is.reached beyond which the jerk is completely 
occluded, however great the stimulus within the limits, of tolerable 
painfulness. l 

'This reversal of the relation between initial tension and stimulus 


E i may indicate that the contribution which passive tension can make to 


the central excitability is. limited and that when its effect is maximal, 
‘and therefore also the potency of & given small stimulus greatest, any 
further increase in passive tengBion serves merely to make any constant 
additional, increment relatively smaller and therefore increases the 
absolute size of that increment of tension (i.e., the stimulus) necessary 
to ‘produce an effective lengthening The stretch units engaged in 
postural, reflex, tonic contraction will also be increased progressively in 
number and, since the size of the knee-jerk. may be taken as & measure 
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ES “Of, the. di i: unjts still available for this postüral” a ; 
o ‘further - atretch: is applied. (Denny Brown), df “till more ‘oft the.. total - d. 
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= Ti number présent in.the, vasto-crureus are already, in action, ie, if ihe.-. A 
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: éentral tension is.still further increased, thé numbers remaining available CH DUE 
- will become progressively diminished and. the.tendon response will again Pp 
“diminish in size. „The stimulus will then. have. to be much. increased i in -- T S 
"order to excite, & ‘Bifficient number of the few, remaining. inactivated . 
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made i im the: present work. Hé found.that in progressively. strétching ^ E x 
7 571708 Composite muséle such. as ‘the.vasto-crurets a tension was reached: gh 3 y 
RD S whith’ the tendon-jerk-was completely oceluded: - When the tension. wa cop 
still, further increased from this point the tendon- jerk: ‘occasionally rg- et) st 

t “appeared ; then’ the tension has ‘to be very much further raised in order, ^ « 
IE make it disappear again, * This he. considered. due to" an unequal ^ ce J 
. dist¥ibution of tension, and: consequently of “stretch background, in^the TEES 
` différent heads bf the. muscle ; the tendon-jerk im the, lower threshold '. a 
m heads becoming ' occluded: béfore the ‘excitability of those‘ of, higher.- - 
o d ‘threshold i ig reached, ' That stich a sequence, of events could never beac 4 
^ detected i in human subjects may be due. to ‘the- pain which: was causéd ` d 
- by. higher degrees of passive exténsión-—this preventing a 8 sufficient i iñi- ` Pie 
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ES cresse of the stretch ' necessary. Xo, render: &vailable the. units of. higher ' os 
^. "thfeshold, "Much more "probable i 18 the assumption that there 'i i in, man. : >? Ee 
2 pe no: tension. interval separating the: "unità of low and high threshold, i: v", 


. associated with. ‘the’ ‘more complete ` mixing ‘of pale . and red gg, SEH 
, ^, dlémónts as well 88 more extensive differentiation of. the muscle fibres: ap. 
| 


. themselves ‘into ‘pale elements. e No Mt Ros 

_ 4 on ES H i f ` Y i Sa o TP à S H "c ^d A "nu P i; P 4I x 
= : (s E SS E us z d ^ a ` e 2^ GEL z 1 
CHEN SPEC a Tee ‘Laven, PERIOD. , Bis EA AMA ep SC 
p . m d -= a LUN T > cy Ki A Ur j 
8 : ' This has ‘been ín to vary óonsiderably from one nofmal individüal ` eat ae: 


` S T another and within: narrower limits: with one gubjectiat different times. Ec 
ts e? 1 The variations shown by the, same’ person on different occasions, ELO re 
n different days, were’ less- than the :méan vütiation' between different" B 
persoris, Le: each fended- to have CN “characteristic average latent period; ae . 
SCH about which the'values. obtained on different occasions varied ‘slightly: . RO 
19.775. From the series of -normalg examined no conclusions.could be drawn. ` 
SS : "en bé the’ particular type of individual, “who tended. to show a short- bur 
7 "(rather than 8 long. latent period. No evidence could; be found for any ^ Di 
` shortening of this interval with, } increase’ of the stimulus or of the initial’ ` "s 

‘T tension in the muscles. ; ; For any given. person it t appeared independent ee | 
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n “of both. fadtors- Where . facilitation: was used. to increase the size of 
via 78 response no shortening .of Xhe latent. period was observed. Again, 
. -ip none, of- the records taken from patients with a variety of diseases of 
`- ' the central, nervous’ system could, any change in this delay-interval | be' 
,: made. ont Zo. be characteristic of arly particular: lesion. Neither ‘spastic 

“cases nor. hypotonic cases ‘showed ‘any typical changes. common to the : 

^ records obtained from either group... 
un", The curve of ascent, Zit has been pointed out earlier in this paper 

: that, ihe rising phase in the, normal’ contraction „record is mainly 
f dg rectilinear. Generalizing this: statement 80 as to include all the records 
‘Obtained; it IB found, that this curve of ascent is sigmoid in shape, com- 
 mencing. at the point. of departure frori the underlying oscillation curve, 
"with B. diminishing concavity upwhrda which disappears conipletely ag 
Se the cürve bécomes strictly” linear, The curve remains linear for a 
et ‘varying: distance "until it is joined . to the plateau by a part which is 
: convex “upwards. In the contraction curves obtained isometrically by 
: Ballif, Fulton and Liddell [3] front isolated muscles, there is no strictly 
^ linear. phase in the ascent, -this.- Being composed of only two parts; æ 
preliminary concavity upwards which. merges at the ‘ point of inflexion "' 
: info the main part, which is then throughout convex upwards—this - - 
Et ; convexity : gradually incredsing ‘until the plateau height is reached. It 
^ has been shown by these authors that the preliminary concavity up- 
Kd r ‘wards ‘corresponds to ‘that part ‘of the ‘contraction process in which the 
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D E ` recruited niuséle--units. are overcoining internal friction and viscosity, 
<e and therefére that ihe duration of this phase. will depend upon the 
rate and extent’ of recruitment, Bo that’ the lowness of the point of 
SN ' infléxion. is a méasure of the simultaneity with, wae the muscle fibres | : 
2g are stimulated. y om > aes “a 
Pee es: Was found: from: the curves . béie obtained that wies the same 
nee is applied with, increasing amounts of initial tension the point ' 
2 "which corresponds with, this. angle of inflexion, ie. the, point where 
, «the ascent first becomes rectilinear, occurs progressively earlier and that 
. this change: IS “still. ,more marked ‘when’ the. initial ‘tension is kept 
a c constant; ‘and’ fhe size,of the stimulus is increased. This would appéar 
Vo to. suggest that simultaneity . of, stimulation of the muscle fibres is : 
SCH favoured by: an increase both of the stretch background and of the size. 
of. the stimulus. | Regarding the knee-jerk- as the result of & sudden: 
E synchronism’ of thé afferent units already activated by the preliminary 
A ‘passive stretch of, the musclé, it is to: be expected. that both .the above 


effects will be REG : because with i increase of the “background stretch 
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S ‘there will be many more —" Wett in e and ‘the ionem of 
afferent impulses.per second will be increased, so that. more of bhese - 
will be thrown with synchronism by the same sudden additional stretch. 
| Increase: of the stimulus means that the. hammer is travélling faster 
when the blow is delivered, so that‘ more units will be effectively . : 
‘stimulated in & shorter time. The effect of the background stretch is 
seen not only as the initial passive tension is varied in & normal 
individual, but algo as the active component. of the tension fluctuated, 
in different subjects. Comparing the curves obtained with the same 
passive initial tension and the same stimulus from different persons, we 
. find that in cases of well-developed spasticity the angle of inflexion is 
lower than in the normal, while-in hypotonic cases ‘it is higher. 
. », The hnear portion of the ascent curve which is normally present is — 
seen also in’ spastic cases, but tends to be characteristically absent in 
hypotonic cases, in which it suffers diminution by being encroached ` 
,upó& both by the preliminary concavity and, by the final convexity, 
"upwards. In these hypotonic cases the convexity begins earlier and ' 
‘is much less sharp, being associated, as we shall later see, with absence 
"of any true plateau.” 
. .. From those records which show a well-marked linear riše it is possible 
"accurately to measure the slope, i.e., the amount of shortening and of 
. tension developmient per unit interval otis. In the table where this 
is recorded the slope is given in millimetres of shortening per sigma. 


Variations in this slope have been compared ` with those of the corre-. . 


| sponding slopes of relaxation of the same récords and with changes in 
the height of- thè ‘curve. It has been found that ag the stimulus is, : 
increased with constant initial tension and the total height becomes 
greater, the ascent slope: becomes more nearly perpendicular, and that 
"in general the same change occurs with increase in central excitability, - 
Ié, the slope of the rise in spastic cases is greater than in normal cases: 
with diminution in the excitability it 18 less. Tt is less also in cases of 
: Parkinsonian (extrapyramidal) rigidity. — ' ; 

In all these cases there is no correlation between the slopes of 
contraction and relaxation. If increase of the passive initial tension 
provided merely an increased tendency towards passive extension of ` 
ithe muscle, then the load against which the muscle contracted would 
be greater, and the restoring force providing , relaxation when contraction 
-had ceased would be increased. Ani inverse relation between the slopes 
‘of contraction and relaxation would, therefore, be expected. Such, 
| Bowever, is not the case and, in fact, as the initial tension increases . 
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M ode ada lower’ range "with: constant aile the abes both of 

“relaxation ‘and of contraction become, greater, i CH .thosé parts of the 
mE “curve: béconie ' more’ nearly perperidicular, to ‘the base line. . This also: ` 
dech out, ‘the ‘supposition that ‘increase of ‘the ‘background of stretch ` 

d " , activity: provides: a greater ‘degres Of ‘simultineity of activation and ` 

A hence more rapid ‘contraction. "The total height. of, the curve is more 

properly. & function: of the- ‘ascent phage: than: of the’ ‘plateau, it is a 

gone t /hiensure. of: the degree of’ contraction. . It increasés with increase of 

^ the; stimulus, as would be expected. > With. constant stimulus and rising , 

| Initial‘ téngion ‘it at. Brst increases “and: later decreases. ` The range of 
^s, . initial tensions over which this 1 iricrease of height. continues i is the same 

a ` -ias that over: which an addition tó, the stimulus will heighten the résponse, | 

prd ise, it is the: range: over which’ ‘Increased: 'simultaneity results, from an 

increasd df the, background, of. stretch activity. ; Beyond this range, the 

SE : height of contraction’ ‘decreases with rising initial tension, both because 

ins of the effect of Josding in “ditninishidlg the éxtent ‘of contraction in & 

we or given time, and- ‘because more and ` more motor units become occupied’ 

ES in. fall’ postural? activity against the Background tension, and fewer 

Gë ‘remain. ‘available for increasing the, contraction still further when the... 
"jerk is elicited. , Over’ this’ range,, the size" of the knee- jerk. 18, in fact,’ 

SÉ ' "a trie indastire of the ‘number of.niotor units" still available for either 

Ka "the tendon reflex ` or further postaral contraction (Denny 'Brown). 

PEE The: plateau. —Thé curves of contraction and of relaxation are nor-: 
: : indlly joined by. a. horizontal, plateat- of varying extent, The. character- 
H : istics of such a platesu are its flatness, its, duration. and the sharpness of, , 
| ` the angle by which it ds ended. o ^ c © E 

(0 The’ flatness must 'córrespond Va ‘period of ‘Yaaintained shortening 

SE ‘in those fibres which.;have already, contracted—it_ is clear that the. 

A ` ` apparatüs" can contribute nothing to this feature, and that in fact all the 
. "forces at work outside ihe: muscle; tend towards its’ disturbance: The. 

P S “records ‘taken from, any: one personishow: that this characteristic tends 

"te be better. marked ‘when the ‘initial, tension is higher—this also is an, 

Se “effect ` which follows. from the increased simultaneity of contraction in 

| ^x the. "müusclé fibres ; "provided. by: a higher, background of reflex stretch ` 

h ` , ‘activity. "Thé same incréase of, flatnesa c of the plateau i is seen when the, 

bi tension’ is 'donstant and the s size of the contraction raised by. i increasing . 

“the stimulus, and, he mechanism of: thése: effects is probably identical. 

x: ` i 3 dr? H variation in, the platean which. has been found to be one of 
“the most conatant:charactoristics. of certain types of disease of the central 
hervous syatem. In ER cases ` ip s invariably well marked and can ` 
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e Vo be relied upon bo "appear. with: vertdinty e even in smaller vóepónsás: dn c 
“hypotonic CASOS there i is Been B. roünding of this part of the record which: - 
-may be so complete that no true plateau can ‘be said. to’ exist: at all, ` AS | 
similar: rounding ig geen in cages of : severe “Parkinsonian rigidity, but ` r, 
an : "névér to the samé extent as in hypotonic cases. i è ES 
» 4 "The duration of the plateau does “not. alter’ EE wie "2 
A . Responses of; the’ same height from different persons with- comparable. - 
je ` dégrees of. reflex'é excitability, but two con&tant forms of variation can be. 
l "geen../ -In the game ‘individual the- ‘duration of the plateau decreases;as - SA: 
d . he height of the contraction is increased: and becomes shortest when ‘this ` 
oe s Tnaximal: In, two different normal. persons; if ‘the stimulus required ps 
Ce 5 "bo elicit: a response of a given height i 18 greüter in onethan in'the other, ~ 
: = ` hen the plateau will be. ‘shorter in the curve ‘Obtained with the greater. . TES 
d oh Se "stimulus. This: probably means: that i in the: ‘person: whose’ reflex is more, — 
e , easily élicited by & smaller stimulus more units’ of lower threshold are ` : 
" Activated and tHe.curve is produced mainly by slow- red muscle fibres: d 
: = "which provide & longer plateau... This, is borne out by the obsérvation , 
^. v that the two curves.of the same height: a above obtained have other `" -, 
differences: which can be traced to the same origin, e.g.; the angle of 
| inflexion i is higher and the. slope of agcent less Se in the curve with. 
ron the longer plateau. — . ^ - ONCE d T 
"e: ` In animals Fulton [25] described & , flat plátean italia’ in & i. A 
k ps for both. the muscle ‘twitch and isometrically. recorded knee-jerk, 
S " ." and further said that “It seems probable thai a muscle allowed bo: shorten ~ 
EE isotonically aléo’ exhibits a flat -top and a -characteristic angle." He 
: ' showed ‘from his records: that the duration of, the plateáu: of the isometric 
; knee-jerk i incréases with: increġsė OË the; initial tension, and confirmed - 
Us Liucas's [ 50 ].findings that:the plateau is of longer duration in the’ case 
3 . ofsthe ‘knee-jerk than’ of the muscle: twitch and longer: in, the .cáse of. y 
p ,, Submacimal: than. maximal response (Fulton '[26]): NW Ls. S 
Sp, EE EE the niajority of records from normal persons the. angle which " 
ae d ends the. plateau is well: marked and abrupt. o It'is present whether the 
a . :' response be-maximal or submaximal, of the high. short plateau or ‘the 3 
` low long ‘plateau, variety, but is usually better marked in the: foniier. 
` in all. the records taken it is.seen best in the muscle,twitch elicited by — 
DG Zb stimulation with a break shock over the motor-point, ‘and if is-lost in.all 
those ‘cases in which the plateau 18 not: imevidence.: Fulton Holds: that" 
, “binée " "contractile: energy ceases: at the angle;" its sharpness may: be 
die taken- as a measüre' of the simultaneity of relaxation of thé muscle fibres.: 


‘Its agsociation i in this serios of records with & low point of inflexion, on, 
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d k bx E 
. the curve. of ascent SC a fairly abrupt’ junction between the. linear ` 
. ascent curve and 'the platead bears out this view, as does also the still 
“Greater acuteness of the angle obtained from the motor twitch.. 
The red of relázation.;—Following the angle, the descent from the 
«plateau: is normally linear for ihe. greater part of relaxation, merging 
fairly abruptly into the base line. The: strictly linear part of the curve 
is better seen in: relaxation from ‘curves of greater amplitude, i.e., from 
 . “plateaux of greater height, but it is almost invariably true to describe 
- this part of the record aa being normally always concave away from the 
— base line except where. the slope is constant. If we agree with the above. 
5 recorded observations: of Fulton, that “ contractile energy ceases at the 
-o angle,” we. may assume that the course of relaxation is détermined by 
' the passive force tending towards extension as provided by the spring of 
^ the balance used, and opposed ‘by the ‘internal: friction and -viscosity of 
` the muscle. This we should expect to provide a slightly accelerated 
curve if the extending force were constant, but since the record is not ` 
E ‘strictly isotonic this force falls off slightly but progressively with in- 
dor creasing | extension and the decelerated: character of the fall is lost. It 
ig clear that in the final degree of-extension at which further relaxation 
K is arrested the extending force is opposed not only by the above internal 
‘resistance Dut by the tanic postural contraction of the muscle. “It is this 
force which provides the terminal concave part of the curve of relaxation 
and brings the system to rest at the original base line. 
‘In most of the records the resting length of the muscle was the same - 
; "before. and ` after the jerk, and „any departures from this retention of 
E resting léngth were in the upward direction, i.e., the curve did not fall 
quite to the original level but remained slightly above it. This was 
‘first interpreted as being: due bo an iniperfection of the apparatus which 
‘allowed some alteration of the relative positions of the patella and of the: 
frame. which’ was attached to it. Since this, however, would be more 
. likely to lead to a slipping of the frame towards the foot in which direc- 
^" “tion it was pulled by the spring, it ia more probable that some explanation 
- along the: ‘line suggested’ by Veits can better account for this slight 
_ increase of the maintained contraction when it occurs. This author 
_ found that there i& an optimum set’ of tonically’ innervated muscle, and 
that following the subsidence ‘of a: clonic contraction there may be a 
E paoui maent of the length in the direction of this “ optimum set,” unless 
"this was previously present, lending to & maintained slight: shortening Or 
d Besch excess lengthening. ^ .- 
p Säi The total coe of lengthening. did not vary consistently i in any 
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. way with the size of the response in normal persons, but it showed a` 
definite decrease characteristic of hypotonic cases, and an increase in. 
those of extrapyramidal (Parkinsonian) rigidity. Variations from the 
normal linear curve of relaxation were of two types. ‘The first occurred 

' jn those cases of hypotonus in which, associated with an abnormal curve 
of contraction and the absence of any true plateau, there was found a 
' sigmoid curve of relaxation in which a strictly linear phase was absent 
or minimal. The other type of variation produced a ‘record of which the . 
descent was convex upwards for its greater part and the concave terminal ' 
phase followed directly upon this initial convexity. This holding-up of 
relaxation obscured the “angle ” at the end of the plateau, but that it 
was not due to increased asynchronism of the motor units innervated ' 
‘was shown by its occurrence invariably 1 in curves of which the ascent 
and plateau were in every way normal. It was seen in records from 
normal persons only under exceptional conditions, but was characteristic 
of those from cases of spasticity associated with pyramidal tract lesions. 
‘Its nature is ‘clearly revealed by the circumstances in which it was | 
. produced. 
. «In cases of slight spasticity with increased facility of the tension 
reflexes & response could be elicited and recorded at low initial tension 
of the muscle which was'in every way normal, the curve of relaxation 
being strictly linear. If responses. were recorded with progressively 

' increasing tension it was found that the convexity or delay of relaxa- 
tion appeared and became gradually more pronounced. With an increase 
of this feature there appeared definite, small after-contractions, either 
delaying the later parts of the relaxation curve or being added on to 
the curve after relaxation was complete. With further increase of the 
initial tension these increased in size and total number until in favour- 
able cases a single stimulus sufficed to elicit not only the initial contrac- 
tion, with a plateau of normal height and flatness, but ‘also a series of 

. indefinitely persisting after-contractions which occurred at a regular 
rate. Clonus had been established. Measurement of such records 
showed that the convexity upon, the curve of relaxation preceded the 
first clonic contraction by the same interval as separated each beat of 
the clonic series. It appears reasonable to assume, therefore, that its 
appearance is due to the same factor which, when more pronounced, 
leads to persistent clonus. It is thus probable that it is not a persistent 
tonic after-effect tending to maintain shortening at plateau height, but 
is & clonic or phasic element occurring in these records immediately 
after the plateau and the same as the “hump” of Balliff, Fulton and 


t 
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` l { ` ; i i! D 
| Liddell [28], or the “ nose ” of Fulton [27]. Its presence is associated 
with increased facility and hence with increased height of the response, 
18 characteristic’ of .spastic individuals and always precedes the 


B appearance of & persistent clonus. 


_  Clonus.—In some persons an optimum initial tension can be found 
‘at which & single blow will elicit a knee-jerk followed by a rhythmic 
series of contractions which persist as long as the tension is maintained. 
The average rate of this clonus was' found to be about 8'5 sec. The 
„rhythm was perfectly regular for. any one person so long as other 
circumstances were not altered, and although at its inception there 
was & gradual increase in amplitude during the first few contractions, 
the rate did not similarly increase; nor did it later decrease in those 
cases in.which the clonus desisted spontaneously: In the cases observed 
such clonus was only found where the tone of the quadriceps was quite 
definitely’ raised to passive manipulation, and clinical spasticity was 
well marked. When this spasticity was extreme it was often found 
possible to bring it out by a stéady stretch of the muscle and in a few 
persons clonus alternated with periods of spastic contraction while the 
limb was lying free upon the experimental table. As'a general rule the 
higher the degree of spasticity present and the greater the facility with 
which clonus was elicited, the more rapid was its rate, but a rhythm of 
" more than 12 sec. was not seen. Since the limits of initial tension 
between which persistent clonus could be evoked were narrow it was 
not possible to state definitely that the rate was uninfluenced by the 
. tension present, but this was certainly the impression received from 
observations made. It was invariably found that a slightly painful 
stimulus to the sole or skin of the same leg abolished ıt when once: 
established. Attempts were made to facilitate its appearance by passive 
dorsal-flexion of the ankle, since it had been found that in some cases 
the tone of the quadriceps may be thereby definitely increased as in the 
Stutzreaktion of. reflex standing [67], but no change was observed as a 
result of this manœuvre. The fact that it appears in those cases of 
which records at a lower initial tension are characterized by a “hump” 
upon the curve of descent suggests that ib arises from an exaggeration 
. of the same process to which the hump itself 18 due, and the time 
relations show that the hump may be mër as the first of an abortive 
series of clonic contractions. 
The relation of clonus to the knee-jerk bas always attracted atten- 
‘tion, and a tendency to regard the underlying mechanism as identical 
has gradually emerged. Before the tendon reflexes were themselves . 
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| described, RH denge occurring - onis. had been studiá Ze 4 
Brown Séquard and, as evoked bya sudden stretch, hdd been applied ' 

| clinically under the. ‘description | of “' épilepsie spinale "by Charcot and 
„his, co-workers: In -his original paper Erb showed that knee-clonus 
could.be elicited .in favourable „cases by: depressing the patella from. 

‘above, but he regarded” this as; being a distinct type ‘of response not 
to be confused with "a knee- jerk of clonic form.” , Sternberg in comment- - 


1 „ing; „upon the’ phenomena considered if to be a rhythmic response of 


t 
D 


^ 


* stretched muscle of which the, relation to the knee-jerk was not clear. 
He attributed it. tó the working of some preformed, central mechanism 
for rhythmic reflexes, and describes it. as den, pou a spinal rom 
of the tension reflex. "P 
` Many observers have .since studied the snd ndis: ides which it 


-+ arises and the rate at which it occurs. Veits, working.with cats, con- 


.. sidered it to be, characteristic of decerebrate and not of spine prepara“, 
tions ; although it could, be, elicited in spingl cats by means of the 
^ facilitating influeüce provided by stimulation bf. the Crossed peroneal | 
nerve, These observations referred fo the clonus which followed a 


p simple knee-jerk elicited. i in the. ordinary: Way by & blow, i. e,, & persistent 


clonic after-discharge, which he: did not regard ` as of. the síme origin’ 
as the spontaneous clonus which he found to occur in spinal as well as 
in decerebrate preparations. The knee- clonus following a tendon-jerk 
in cats-he found to be established at a rhythm of about 11°5 sec. In.. 
man. ihe rate . Wa8 ; lower—abont 8'8 to 9'7 sec. In discussing its. - 


- - 


E mechanism and the. supposed . tendency of the motor centres fo 


~~ 


rhythmical discharge, he pointed out that it has nothing to do-with.. 
stepping movements, for thése proceeded át a much-slower rate, and 
that if clonus were simultaneously established in both quadriceps, the - 
contractions’ on the- two sides were synchronous and not’ altérnate. He 
found. that for any’ one preparation the limits of the “tone ” . (? active ` 


- 


-. muscle tension) between which it could be elicited were narrow, and 


ad? 


included that assumed ‘ EE get" of the muscle to wa reference 
has previously been made, .- gd , SN M. 

SH From his simultaneous electrical and mechanical records of ünkle- 
lonus, Wertheim. ‘Salomonson, [94] concluded that it was a series of 
.. simple muscle twitches, -each: preceded be a single current of action ` 
which tended to occur under:conditions of increased muscle irritability ` 
and ‘a certain dégree of tonic contraction. ' He: timed ‘the first few of 
the series of confractions, and found the second beat to occur only 


$ o 95.to Or 3 sec. after the ` blow Was delivered. On i agiep the 
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3 


-duration of | ‘the "first anian he found this to be Q' 2 to 08 sec., 


‘but did not go. on from this to deduce any. ‘other relation between the 


~ initial ‘and. subsequent contractions. ` Sherrington held that “the stretch 


‘eliciting clonus can ‘be regarded a& one temporarily relieved by each . 


contraction of the muscle itself and becoming operative again as each : 
. contraction subsides,” i.e, each beat of the clonus is set up ‘by renewed 
ie stretch during relaxation from the, previous beat. A more accuraté 


f 


J 


‘analysis of the electrical and mechanical records of the muscle in clonus 
‘now shows this view to-be untenable. ME 

. Denny Brown [15] describes the phenomenon AS 8 See SYD- ` 
Pr discharge which, while. being most commonly set up by a 
tendon-jerk, is often seen to occur spontaneously. in preparations with 
well- developed decerebrate . rigidity, in which case also there may be 
seen spontaneously alternating phases of tonic and clonic activity. His 
records show a series of twitches in varying degrees of fusion accom- 
panied. by. regular, large action currents. He finds that its appearance ` 
is favoured by allowing greater shortening, during contraction, since the 


l R plateau after action is thereby. reduced and relaxation increased, and 
- also. by the presence of & highly ‘developed, stretch-reflex background. 


The optimum tension that provides this strength reflex must be partly 
active, for a certain degree of tension organ excitation is necessary to 


. provide the proprioceptive inhibition. which in his view determines the 


appearance of clonus. With higher degrees of tension background the 


EN individual ' twitches suffer greater , fusion and the simultaneous action 


currents occur proportionately earlier and earlier until they can be shown 
to occupy such à place‘on the curve that the waye of afferent impulses 
to which each is due must have originated peripherally before relaxation 
. from the previous beat: commenced. ` Regarding, as Denny Brown does, 
‘this afferent volley as being set up by tension in the muscle fibres, 


' it may be expected to-arise at the.period of greatest tension change, 


ie, during contraction and.relaxation. The’ afferent volley, therefore, 
which fitially overcomes: the barrier of , proprioceptive inhibition and 


` leads to the discharge, of a further large efferent disturbance, cannot | 


" have been set up by the’ previous relaxation. which occurs in many cases 


. later than’ this action current, and must have originated in the previous 


ay 


contraction phase,’ or even: partially during relaxation from the still 


-further preceding “clonic heat. "The view that the ‚action currents 


.represent in this way a series of rebounds from: proprioceptive inhibition 


| "explains the value of ü tendon-jerk for their initiation, and thé presence 


of A hump upon the curve of relaxation at lower tensions can be under- 
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stood as being indicative of a tendency to clonus at higher tensions, 
since.it merely gives evidence of simultaneity of relaxation in a majority 
of the units activated. ae author finds that there is a special predis- 
position to clonus in the “spinal” state, where perfectly regular 
rhythms may be present at quite low tensions. 

This fascinating study by Denny Brown of clonus as a form of dis- 
charge set up and maintained by a myotàtic mechanism and dependent 
upon rhythmic release from inhibition of the spinal centres, shows us 
that the very first description of this phenomenon as '' épilepsie spinale " 
was not as inadequate as the plausible, ‘but iar unsound, explanation 
which later supplanted it. i E 


THE CHARACTERISTICS oF DIFFERENT. VARILTIES OF KNEE-JERK. 


Pyramidal tract lesions.—The changes typical of records obtained 
from such cases may show themselves to be unmistakably present ab. 


.& stage of the disease when clinical examination reveals no demonstrable 
. Spastic resistance to passive movement. There is increased facility of 


the reflex shown by its appearance with both lower initial tension and 
smaller stimulus than normal. For the same values of tension and 
stimulus the response is of. greater amplitude, it has a more nearly 


_ perpendicular curve of ascent, invariably a well-marked flat plateau and 


the curve of relaxation shows a preliminary convexity or hump which 
may be followed by one or more secondary clonic contractions. | 
No characteristic differences have been found to distinguish the 
responses occurring with: lesions at different levels of the pyramidal 
tracts, but it may be stated as a generalization that their common’ 
characteristics are better emphasized in spinal cases than in decerebrate , 
cases (hemiplegia, etc.), i.e., the amplitude is on the whole greater, the 
hump better marked, and the tendency to clonus more definite. This 


.is in accord with some but nof all of the results obtained from a 


comparison of the spinal and decerebrate tendon reflex in animals. 
Thus Balliff, Fulton and Liddell [3] found that the latency was greater 


in the case of the spinal knee-jerk, the requisite initial tension or 


adequate stimulus was larger, the total duration of the response longer, 
the point of inflexion on the ascent was higher and the curve of 
relaxation showed. no hump. Sherrington agrees that the spinal reflex 
has a higher threshold for stimulation. "Denny Brown and Liddell 
have shown that some stimuli which can inhibit the spinal supraspinatus 
jerk are weaker than those requisite for inhibition of the jerk in decere- 
brate preparations, while Cooper’ and Adrian agree that the after- 
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, ischaige which ‘they. ‘found characteristic of the ee jerk ig 


. absent frora the spinal jerk.. In, his most . recent paper Denny Brown- 


- finds: that the " spinal: state" ‘predisposes more than any other nervous 
` condition to the presentation of clonus ‘ “at almost all tensions,” and the 
hump which “indicates a tendency to clonus ”' would there be expected 
to be well marked, so: that the evidence of compattitively recent work is 


F 


"not uhequiyocal. , E ME MEN i 


Ki 


i Hypotomic,. Cases. —Thiere' is. i in general .an increased difficulty in. 


_ obtaining a response from : such: cases which may amount to complete 
! "absénce of the jerk. But this is not'always 80, and in some persons in 


^.^ whom: thé resistance; to, Passive, movement is minimal and the limb 


+ 
be 


WI 


re 


- 
- 


almost flail-like on, shaking, quite good:reflexes can be obtained. This 
“may be i in part associated with the hypotonicity: ‘of the flexors as well as 


yor the extengors, so that the position of full extension of the knee which: 


“ie ‘adopted for. recording does not get up so much stretch response in 
the hamstrings, and these therefore exert less than the normal Y 
effect upon the appearance, of a knee-jerk. ` 

| Many of the persons from whom records have been taken have 
shown typical | i pendular ” knee-jerks when ‘these are elicited with the 
patient sitting upon a table and the legs hanging freely. ' Such “pendular”’ 


responses have always been held to ‘be due to an absence of the normal 
participation cof the -hamstrings in, determining the extent ‘and form of 
the response. That the tension jn the hamstrings normally Increases . 


during; ‘the knee-jerk when this 18 produced , in' the ordinary way. is 


easily recognized even, by palpation, ‘but the ‘relation. of this Increase 


of tension. ta, the other concurrent | events has, been a matter of much 


dispute. Pfahl [64] held: that these muscles contracted secondarily to, 


their strétch, as. the ‘knee | was ‘extended by: the reflexly ‘contracting 
quadriceps. Lombard [48] considered that the original stimulus — 


‘stretch of the quadrieeps—ptovides reflexly contraction not only of that 8 
, muscle ‘but Also, somewhat later, of. thé hamstrings. This interval 


between ‘the: two antagonistic ‘contractions has been measured. by Golla 
and Hettwer, who arrived at a value of seven sigma. Lombard: further 


attributed“ ‘the short. jerky, clonic reflexes ‘which occurred especially 
a towards the beginning oí. any one ‘series. of. responses to the too early 
= contraction of the flexors. Sherrington has put forward the suggestion 
' that the hamstrings exert not only: a mechanical braking effect upon the. 


“hanging: knee-jerk” (which ‘can be diminished by’ denervating them 
and. making them toneless) "but. also. that impulses set up in the 
`, tonically. innervated flexors, consequent upon. ‘their ‘stretch during the 
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early. EE of knee See T by. iibibition upon the qtindriospé, 


d è - ` 


.- affecting, the later part of the response. ` This part of the effect: san — 
be destroyed by deafferenting them, and in corroboration be cites the a 
. well-known fact that the Achilles jerk is more easily, obtained noon the ; 


knes i is bent, i.e., when the hamstrings are relaxed. - i ox 
The position of the leg and the nature of the events recorded ue 
iier experiments, by pur posely precl uding all effects of the hamstrings, 


‘of the quadriceps,’ but the'curves:obtained show that the form of the 
contraction in the, quadriceps alone is sufficient to account for’ the - 
. .pendular type ‘of, responsé. -Those curves are. characteristically dome- 


. make it impossible Ao determine: their behaviour during the contraction : 


shaped, a: sigmoid curve of contraction passing ` over into & similar 4 


- sigmoid curve’ of relaxation without any tendency to the formation of 


. &- plateau. The absence of ang linear phase in the ascent makes it 


_impossible to obtain coniparable values for the slope of this part of the 
curve, but it does not appear to be markedly abnormal, .. The slope of ` 
the fall, however, although nowhere linear, does. show, an increased, | 

„general steepnéss of this part af’the curve. The whole curve. suggests a- 
complete absence of maintained contraction and of synchronism in thè 
«individual muscle:fibres. This type of response; found here in association 
with unilateral. cerebellar lesions, in the limbs of the same side, appears 
‘to be produced by a sudden, short-lasting, jerky contraction with an, 


E ` absence of maintained shortening which may be closely , allied to the 


spasmodic contractions and lack of postural fixation shown by 
Holmes [37] to’ be. clinically characteristic of such cases. 
.'Chorea.—The knee-jerks in this disease: are notoriously variable ; 
“hot only are they exaggerated in some cases and lost. i in others not other- 
„wise ‘dissimilar, but in the same patient sticcessive blows may yield - 
peut different ` results Without the conditions having ` appreciably 
",changed. ` This may be in part due to the constantly varying amount 


of voluntary innervation and relaxation associated with the restlessness 


EEN of such patients. pu - 
"Apart, however, from the ease or difficulty of eliciting a &% ‘response, 


"the jerk, when it Appeare; frequently shows another variation. It has ` 


: been: described as the “sustained " knee-jerk of chorea. This may .. 
clearly be due either to an extension‘ of the plateaü'in the form of 
persistent tonic after-effect or to the ‘secondary addition of either clonic 
or. voluntary contractions. ' ps : RUE a 


Wertheim Salomonson, recording such ‘a jerk both electrically and 
ex niechanically, came Ka the conclusion that it, was composed of B 
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(preliminary, situple: muscle twitch to id was fesse a -true tetanic 

c `. contraction «of varying. duration and a latency of 0°21—0'25 second. 
o Hé suggested that chorea was one of the conditions in which some 
cerebral reflex centre was called abnormally into operation, the area of 
stimulus-reception being the skin, ‘around the- :patella, and ihe EE 

.i* the tetanic contraction observed. ' GU xw at 
In the records here obtained Abnormal responses have been found 
-.'..in'&uch cases to show two additions to, the preliminary twitch, a definite 
Bee ‘of, the . response and the occurrence of secondary conirac- 
pu S tions., The twitch: itself was' frequently c of the hypotonic variety with 
*no "plateau. . The prolongation was not present as a plateau of. much 

' increased duration’ Put.as an abnormally delayed- descent; both this 
prolongation and the secondary contractions do, not show the same 
v ' time-relations and characteristic forin of the clonic ‘elements found in 
- , spastic. cases, but are larget and more’ spaced out. In addition, some 
records: ‘have shown: what is. undoubtedly: E volünt&ry contraction 

following comparatively long after relaxation has been completed. 

Extrapyramidal (Parkinsonian) rigidity. —It was, in general,- found 
difficult to predict the degree of - facility which would, be shown by the 
ON reflex from’ à consideration of the amount: of rigidity present, but as a 
rule it tended ' to show à facility , which was maximal for the first few - 
jerks’ elicited and thereafter to become much. more refractory. It was 
m found impossible to stabilize the amount of voluntary relaxation suffi- 
"E ciently-for a series of constant contractions, to be obtained, so that any 
‘conclusions as. to their variability with different initial’ tensions and 
" — - different! strengths of. stimulus would be unjustified. In this extreme, 
d apparently spontaneous, vatiability of the response these cases resembled 
' those of choreg. The curve of contraction obtained was characteristi- - 
cally rounded with no plateau, no. irace:of a terminal "angle" and a 
." , delayed descent’ followed by a NES. -slow return to the previous base 
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This. paper is: | concerned with an’ atteript to examine and sion the 
2 knee- -jerk ï in man, in order to find what are ‘the changes in this reflex 
= typical. of different diseases of Ehe central nervous system. ' : 
"A short account is given of. those’ changes which have hitherto been , 
_ recognized | 88 ‘appearing under. ‘such conditions. From these isolated 
` facts’. of, clinical ‘observation generalization ig only possible in the light | 
' of MIS SE PIOS of the EES 
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p. mu SR suthmary is ‘given of ‘the, current physiologiea! conception’ of. thé > 
` knee-jerk : ap a reflex rather: ‘than’ AS” 8 local: thuscular ‘response, and- Ate 


m ust oe 88.8 particular: éxample of the, general myotatic stratch . ^ 


reflex is adopted as the, most: satisfactory. - Fhe- work upon which’ this 


view of the reflex is based has been done by other woykers i in carefully). ; 


e cohtrolled éxperinients upon animals, and’ for; testing. its: validity i in the 


"case. of the human knee-jerk the- conditions of recording from oe must, ` 


i “he approximated a8 closely ag possible to those of the above experiments" ` 
 Itisishown that ‘previous: . methods’ of, recording the, human knee- jerk ` 


| "-faiiled: in this feapect, and it is’ claimed that the apparatus and SES 


e here: ‘described, présent a definite advance i in this direction: A 


The calibration and errors: of this apparatus ; are ‘discussed: and 7 


“Vezamples of ‘the: records obtained by itg use are given, ss Thspection and ., 


"measurement of these records; show that the: essential form of the reflex y 


js the same for béth'man and animals, they reproduce the characteristics” 


on ] of ‘the cutves obtained from rabbits and cats, and the “typical” features of ` 
Jüocbrebiato ‘and’ spinal responses’ are seen to be identical i in: "both. g 


WI 


, knée-jerk i 18 confirmed, and in eo far es the above view of ‘the: natüreof: : 


ia 


- 
LI 


i 
H 
H 


, ; ai Jn’ this way ‘ithe: applicability of~ physiological data to the in D 


| v the’ reflex is valid ‘the. explanation of the phenomena, of human mpscle,, F 


dong and spasticity in terms of inyotatic stretch resporise i 18" justified. ` 
In addition. this. method provides possibilities of. detecting: Seier 
e changes. in form: ofthe reflex" which are .of . definite clinical 
significance. Many ofthese : ‘changes are shown to characterize certain ` 


SR : lesions, ob the: central nervous “system arid. their existence to be of. 
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ae diagnostic value: ' -In particular: those changes. typical, of See 
“1 of the pyramidal tract ‘at ‘different ‘levels, of: extrapyramidal (Parkin-. ` 
3s ` ,'sonian) rigidity, of ‘cerebellar disease. and of chorea, are suminarized and, 
the ócptirrence.and significapos of. clonus discussed. E ege 
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B This worki was made possible. in itë EUIS stages m T facilities” 
"very kindly, afforded. by Sir Thomas Lewis’ who allowed: it to be carried .. 


PA 


M 
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A 
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H 
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t: on'fot a time in his department. ‘and whose ‘technician i is ‘responsible for > ' 


. buildióg most of ihe apparatus. . I am glad to’ acknowledge my. indebted- ^. 


d  "niegs. also to the Physicians, of the N ational Hospital, Queen’ Square, for 


` pérmission to, use records, obtained from’ ‘patients under’ their ‘care in 
2 „that institution; to, Dr. F. M. D ‘Walshe, ‘in charge of. the Neurological ' 
.-" Department, ät University College Hospital, for his advice‘and encourage- 
4 — throughout ; ‘and o Dr. Penny, Bfown, for his heipfül discussion of. 
i many points. a ae S PU p 
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. From the above detailed considerations’ it appears that fhe knes- jerk 
is in ‘its simplest form a contraction of thd quadriceps femoris muscle 
evoked by & sudden stretch. ^ This Tesponse is conditioned by the 
- functional activity of certain nervous ‘connections.of the muscle and of 
that part of the spinal cord with which these aré associated. It cari be 
modified indirectly by a variety of. factors—lesions of. the central 
nervous system, drugs, etc., and can be both facilitated and inhibited 
centrally. “There is always à short interval between the delivery of the 
, Stimulus and the beginning of the response, i.e., & latent period. 

^ Vn all these Ways it. possesses those attributes which are characteristic 
E. T: true reflex, and it ‘contrasts in several , definite particulars -with 
what is. known to- be? a direct miele ReepOnee! ‘dependent upon local 


' excitability. "E d : 


EE of the latent: read show this to be very short, and `" 


transmission of the, disturbance initiated by the stimulus through the 
“nervous system and back to the-musele can only be reconciled with these 
measurements if the rate of conduction along the nervous Gate has 
, the highest value which has been suggested for it. 

' Since the balance of" the above evidence suggests that’ the knee-jerk . 
is to be regarded aaa true reflex contraction set up'in response to stretch -` 


e of the muscle itself, if is of interest to examine how this particular 


‘reflex compares with or differs from the: other known SE reflexes 
“shown by, the same muscle group. ` i 

- In 1924, Liddell and’ Sherrington Via published the result of their 
' investigations intó the Behaviour'of musclés when ‘stretched. They 
‘found bat o muscle deprived | ‘of nervous connections reacted when 
slowly stretched as would a partly yiscous, partly elastic solid of the 


 B&me dimensions. ' When fully innervated, it behaved very- differently. 


Such a muscle when slowly: and progressively stretched responded by 
developing: additional tension, ‘which continued. to increase s0 long a6 
the muscle was being. lengthened, preserved. its increase so long as the 
new length was maintained, and decreased immediately the muscle was 
allowed to shorten ‘again.’ The characteristic features of this response 
were the readiness with which the muscle reacted. to minimal degrees of 


stretch, 88 small as 0:8. per cent. of | the total length, “a latent period 
‘amounting fo Bomé. "interval. less than 20, and its dead-beat nature, i.e., 


the immediate fall in: tension which followed either shortening or 
inbibition with hardly any after Ge D VN v 
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"(Whatever thé- length of such ani innervated sch hase reactions. 2 
-i.e.; ‘an-increase ‘of tension ‘tending to resist lengthening: and, D fall: of. 
tension in response To shortening—could always be demonstrated, andr’ 
| they clearly favoured the preservation of the ‘particular length or "eet" 
E of. the muscle at the commencement of stretch or of shortening. These, 
e thlyotatic reflexes; Dë Sherrington called them; were consideted by him" 


t , t BEE A as i - 


r 


r 


E Ea rape the pbenomenon of ‘muscle. tore, and: he ‘suggested at, the 
4". C bame time- that "thé knee-jerk was but a: fractional example of- such .. 


" SÉ * teflexes—the response to a stretch of extreme brevity and: -slightness. 
‘These’ very qualities determined the character of thé response evoked ’ 
e Jn that the stretch being neither, extended nor thaintained, the MM. j 


TE " Contraction’ was,only transitory: | If. we. aro to accept this conception of ` 
bou the tehdon-jerk, &8 E fractional example. of the general: response to. 


* sttétch, ‘we. should be able-to recognize’ operative In. its: production, the ; 
“sabia. mechanism“ as “has been discovered | to subserve. the Se 
|, reflexes ` a8 & whole. bo uo. 3 RS j 
` be current, conception” of this maéheniatn Së been elaborated kd 

"sa study of' simultaneously recorded mechanical, and: electrical changes i in- 


, a? 


the active muscle. EE Wee ek 
' Buch records Aere been: ETE by Fultoh and Liddell [28], who find - 
^ that. during; thé course ‘of continuously - increasing stretch a series of. 
i smial] and irregular action currents can:be detected.” During the platea, 
- of Thaintained : tension, after further stretch as been arrested, even `’ 
e ‘thése, disappear, ‘and the string of the recording galvanometer remains 


' ‘practically stationary.: If the stretch either during - its progréssive. 


a t 


t 
i 
i 


EN increase or its’ steady maintenance be made i in any way discontinuous, : 


Ke &. g.; from: irregularity of the stretching ‘apparatus or from. ‘shaking . thé. 
' table, upon which the preparation is ‘supported, there, occurs & D 
Sr "well-marked: electrical variation corresponding - to each discontinuity. 
; The way in which such a sudden electrical variation ` can. most readily 
vue E.  be'. produced ` is by tapping the’ atretohéd muscle itself or its’ tendon. ` 
Such. an action curfeht i8 seen to be followed by a short “silent period ”, 


r 


| E d duting which both’ the! small electrical changes, if ChREE Wise present, US 


ie incréased. tension, fall away. > T 
^ ^... “Since any stimulus which normally. inhibits Son dom of the NR. X 
EM BESTE cause its immediate. relaxation from the: plateau, dorresponditig’ to» 
` maintained atreteh, Jit is clear that throughout this plateau efferent - 
vy - discharges must ‘be coming into ‘the muscle to maintain the contraction, 


(279 and. the most probable explanation for thé fact that : rio ‘current , of action 


' is, detectable by due palyanometir is that they are Sor pletes aiyn- 
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SN , chrorious ‘and - ber attaitt, 8 "measure of. sitnultaxicity ‘sufficient to 
register: ‘electrically by summation: of: éffects. - It.is dssumeéd that these 
alesont excitations are sent down ‘in: réspohse to a stream of impulses 
afferent ‘from. the muscle nerve- endings sensitive to stretch. The stretch. 
» being continuous, the, afferent disturbances are "uniformly spread out. 
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It is ant that? if this be ‘SO, then any Ei ens indroase of stretch will 
^, initiate in these end- -organs, a volley of afferent impulses, whose volume 
SCH ‘and simultaneity will bé ditecily proportionate to the brevity, and extent. 

. of Lie sudden stretch, so that the tap to the’ muscle or to its tendon, 
In . a8 above described, will be the most favourable way of | producing a & large, 
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Dearly” ‘simultaneous’ volley of- impulses, hich return to:the muscle 7 via 
- -the central nervous system, a8 efferent disturbances, and | there sum both - 
~ temporally and electrically: into one longer current of action.. It was 
: found: by measurement that the resulting Slectrical variation occurred 
inthe quadriceps femoris muscle.of a. rabbit from 6. to` 8 after the ` 
“discontinuity of stretch by which it was initiated. A ae ate 
- It has already’ been pointed out that ihe adaptation of tension i in the ` 
^müscle to. its length at any given moment: is present under even. slight 
degrees of passive extension.'. The sudden i increase of stretch caused by - 
tapping, the tendon of a muscle under such. slight . passive extension—- 
d.e, the tendon-jerk of ‘the muscle—giving rise to.a reflex contraction 
` associated with & “well-marked brief action current followed by. & period 
of electrical i quiescence; can thus be: readily; explained. ` ee 
“If ‘we compare:the mechanical’ and eléctrical changes of the tendon- , 
dede "with those following. &. single maximal break ‘shock atimulation of : 


- r ';thé motor nerve: (fig. 2), we find that they both show. a gradual ascent, 


ií 


 &plateau'and a curve of relaxation" ‘preceded by an “angle,” and their 
current of action a single, large,” initial eléctrical disturbance. But. 
awhile in general form they: are very similar, theré ,dre certain constant 
~ ‘differences. Thus in the tendon-jerk the angle; of inflexion on the ascent 


^ of the curve i8 proportionately higher ` up, the maximum plateau height 


Ap less, the "angle" is less sharp,” the descent is interrupted by a 
-hump and the electrical disturbances more ‘spread oui; Most of these 
 -differences can be’ explained as being due to ‘the slightly asynchronous 
~ character of the ‘efferent volley in ‘the case of- the, tendon- jerk. Thus 
` We. can see that ‘the characteristics of the tendon response’ are due to a 
degree’ of aimultaneity of- stimulation which i is complétely. absent i im the 
_ gradual, continuous, stretch reflex, and maximal i in the motor twitch. 

l The interruption of the. descent or  Xelaxátion aloné demands another: E 
explanation, and it can be shown to bè associated. with ‘the: ‘ ‘ silent 


period " in the galvanometric record : this ` is due to’ proprioceptive 


inhibition arising within the, muscle. and get up either by the occurrence 
of the’ action current. itself, or of: some. other ‘underlying change. Itc 


-last for a considerable ‘period after this electrical disturbance, and its’ 
- cessation coincides with the „hump upon the curve us , mechanical 


^ ~ 4 


relaxation. - pex uu. ae 
' A more detailed ‘oonsidefation of the SECH in the operation of 


. the whole mechanism will be’ deferred until ‘thie subject of clonus is ' 


zx 


‘dealt with. AE NE d Ze , dÉ i 
There is Some evidence [F ulton à anid Led for the belief that it - 
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"is. 3: the Golgi tendón-organ: hoy is sensitive to sata: and initiates 


* those: ‘afferent disturbancés which, summing up the origin of: the motor 
units, give rise to the efferent impulse.. Since the facility of this reflex 
Varies considerably under differént conditioris,. it has been assumed that 
. these efferent stimuli sum centrally not: only with one another, but with 
^ & variety of other.influences, some tending towards facilitation, others . 
towards inhibition, of. the reflex, Many allied phenomena can be best 
-explainéd: upon. the assumption. thàt adequate excitation of the’ motor 


‘unit. involves summation ` up to and above a certain threshold, and 
T inhibition the removal of the accumulated central disturbance, whatever . 


its nature may be. On the cessation of inhibition there will be many 


central junctions at approximately the same degree of summation, and 


also, since there is a temporary. acceleration of the rate of discharge 
following inhibition, the chances of-temporal overlap of impulses will be 
greater... -It. follows from this,that the synchronous stimulation of many 
` motor units will.not only be forwarded bythe synchronous arrival of 


* efferenit impulses, but will also ‘tend to occur after inhibition. This 


synchronizing effect of- inhibition is seen in the production both of the 


. hump. upon the descent curve of the tendon-jerk with the increased 
` action currents which accompany it, and of clonus. The latter, occurring 
! under. suitable conditions of central excitability, may thus be regarded 
' (Denny Brown . [151]). CR series of rebounds from inhibition: This 


inhibition j in the case of the. stretch reflex we have seen above to be of . 


CS proprioceptive origin, and there-is good reason’ (Denny Brown) to 
‘suppose that the muscle spindles i are the’ receptor organs that initiate it. 


That the stretch reflex ‘can be obtained with greater facility from 
gome muscles. than ‘from others appears ‘to be due to modifications not 
only of the conditions of: summation and facilitation at the central 


` nervous connections, but also of thé purely peripheral mechanism. The 


distribution and ` threshold of the end-organs varies froni muscle to 


' muscle ag does: also the character of the muscle fibre itself. Thus the 


. limb extensors, or. antigravity muscles, show a much greater readiness 


of response than do-the flexors, and within any one group, or indeed 


. with any one muscle where this ig composite in structure, we find that 


there is 3 constantly lower threshold o, stretch. stimulation shown by 


3 the slow, ted series of muscle fibres than by the pale, quick series.: The 
_resulf, of. this differentiation is that. when the total exciting agent— 
. i.e., stretch afferent impulses summated with .central excitability—is 
low; ihe red. slow muscles respond alone, and as this agent increases 
j with increase of either of ita | components, proportionately, more and 
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t more ‘of the pale. Versch fibres become ES into, ation and: the’ I 
"response - ‘changes correspondingly ` in’ form, . with increase both, of , 
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rapidity. and. height of. contraction. "E EID Le MD Pe d 
` These’ changes ` are most: clearly to be observed: when the conden bI 
of. peripheral stimulation remain constant: and’ the central excitability i Bu 
varied. . Thus it, is, found’ that the spatial orientation of the labyrinths x 
exercises an influence upon, ‘the: magnitude and facility of the stretch’ 
‘reflex ; ‘there: 18 a position, inwhich their: influencë is maximal and 
another. in. which it-is minimal; associated with the maximal position, » 
which: presumably- increases the central ‘excitability. of the reflex, we . 
' obtain. a ‘higher degreé of tension development, which ‘both. falls and: 
rises more abruptly,; the reverse- -holding. good for the minimal: position. 
| Exactly the same forms of influence, result: from, the operation of other 
means af raising and lowering the central excitability—the tonic neck ` zy 
 reflexes and ‘cortital or mésencephalic fotoe," | 
Regarding the knee- jerk 88 8 fractional form of Eer reflex tothe ` , 
— vasto;crureug one would: “expect the ‘above ‘conditions to be similarly ` a 
E operative in determining its facility. and form, and such indeed appears: T 
‘to: ‘bé the. case. | ^ These: modifying influerices and their results have been ..- 
‘examined in’ oa detail earlier i in this papér. and it, must suffice. here T 
a to mention that the generalizations, ‘above, made for their behaviour i in 
respect: of the' ‘stretch reflex obtain. also for. the tendon- jerk. , “An 7 
“increase ‘of central excitability; whether from an incréase of the peri-’ SCH 
_ pheral stimulus. op ‘of the adjuvant central nervous factors, leads to a 
“spread of the” response.’ to.” include units of higher’ threshold. ‘The . ` 
vasto 'cruüreus, with which we are dealing, being a muscle "which in 
respect of its fibres shows & coripositely. graded structure with red slow: A 
\ elerdents and pale quick elements; the progréssive spread of the response ae 
with. increased excitation leads to 'easily recognizable ‘modifications dn ES 
„the shape of the mechanical contraction and its associated electrical `- ` 
variations. : With. minimal central excitabiliby. the slow - nits’ of. low Ex 
"threshold are activated by the ‘knee-jerk, giving a curve ‘of: long duration | 
and small tension development—when maximal the ‘curve takes, the m 
D 


, form of a higher; aħorter-jerk. ^ qo, | | ' ge 


SC "These changes follow alterations in libyrinth orientation arid dine B 
cephalic. ‘influence | and: are conspicuous in the difference ` between the 
“spinal. and decerebrate kriee-jérka. "Wher the spinal Centres are isolated ` 
by; functional intefruption of the. cord proximal to them, the lowering 
of central excitability leads to resttiction of the response to the units of 


ES comparatively lower threshold, the jerk beirig. espentially of the low - 
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Gs ^, protratted type and the ‘reflex’ to slow. stretch” gene in eto and ' 


- facility; , During the recovery from' shook ‘which follows acute inter- 
ruption of the cord, the tendon- jerk can be.eliciked for; some | considerable 


period before slower ‘stretches béconie again operative. This differ- 


, entiation . may: be explained: BS being due either to increased potency 


fr cof synchronism of afferent stimulation when the central excitability is 


| low, or, bo the, fact. that with ` minimally . developed stretch response 
m muscles are alniost completely ‘slack ‘and extended so that- the 


endomysium . exerts & splinting action upon the muscle fibres and | 


' opposes fo. any attempt at stretch an elastic resistance which prevents 
-stimulation .of the muscle-stretch ‘afferents unless the stretch 18 
 partionlaely rapid and extensive. - m og 

. The converse of this picture is also true. J ust as a raising of central 
= éxcilability by; 'optimum condition of. the adjuvant factors—labyrinth 
neck and mesencephalic influences, etc, —facilitates and increases the 


x response to. slow: stretch, so the presence.of a background of a highly 


re stretch reflex is associated with well déveloped, facile tendon 

r responses. “This accounts for the well recognized association between 
the tendon-jérks. and ‘the degree‘ of muscle tonus . and is seen with 
particular clearness in the case of: flexor muscles.. Here stimulation 
ren, to an, ipsilateral afferent’ nerve) which when ‘maximal causes a 

" flexion ‘reflex, when minimal léads to much increased facility: and extent 
T of the tendon responses in thé same muscles.’ ` The observation that 
when passive stretch ig very extensive or spasticity of ‘the. limb very 
great: 30: detectàble- additional shortening - follows & further sudden 
-increase of tension provided by a blow on the tendon, is not inconsistent 
with this view. If the current of action in the muscle is taken as an 
indication ‘of response: it is found, even when the stretch’ reflex is 
already So much in operation —i. e., the reflex tension is so high, that the 

, blow is followed by no further increase: in. ‘ténsion—that there invariably 
+” ensues’ with the usual’ latency after each blow & large action current 
„and suoceeding silent period. This. shows ` that the added sudden 
stretch: has provided that transitory synchronism ‘and resultant proprio- 
‘ceptive inhibition which: is the distinguishing feature of the tendon-jerk. 
These. considerations lead to the conclusion that the characteristics 
of a tendon; response,’ e. g., of the knee -jerk, strongly support the view 
` ‘that this is: à true reflex contraction... Tt provides, of the ,myotatic 
Or stretch reflexes;: one example whose essential peculiarity follows from 
‘the synchronism "of afferent excitation and. motor innervation, and it 


` btènds ; in sharp contrast to those’ SS? maintained contractions : 
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which. are formally provided by complete Mateo of the activating 
i 

APPENDIX II., 


E , THE LATENT PERIOD. 


This. time may be considered io be the sum of the following 
elements : the latent period of the receptors in the "muscle, the time 
taken. in conduction to and. from the spinal cord, that’ necessary for 
linking up the afferent and efferent paths within the central nervous 
system, and finally the latent period of the muscles to direct stimulation. 
The time-interval between the entry of js disturbance into ihe cord 
` and its emergence,'called the '' true” or “reduced” reflex time, since 
it is 80 much greater than would be required for the conduction of the 
disturbance along a nerve whose lengths were equal to'the thickness of 
the cord, must be due to the discontinuity of the path. within the cord 
 &nd'counted as delay at one or more " synapses” required by the inter- 
calation of intraspinal neurones. _ By, far the largest element of those 
contributing to the total latency of the knee-ierk is that due to peri- 
pheral nerve conduction, and if we are to make any valid deduction from 
experimentally ascertained values, as to the reduced reflex time 
(“synapse ” time), it is clear that we must discover some reliable value 
for’ the velocity of the disturbance in these nerves. Piper's original ` 
measurement was 123 m./sec. for human myelinated nerve, but this is 
generally agreed to be too high a value, and most other workers give 
results which range around 65 m./sec. (Munniel [58], Helmholtz [33], 
Alevek, Schaffer). -In a man of average stature the nervous’ pathways. 
to and from the cord had a length of about 120 cm:, and the time taken 
for the disturbance | to travel this distance will be 0'018 sec. In 
Snyder's F82] analysis of his results he id the SES estimated 
values :— 


Nerve conduction ` ee m we «= 10 

Synapse time. wat T T 3 

Receptor and effector latency: e Se 8'8 
Total latency..  .. 166 


and explains the discrepancy between this figure and his observed value 
for the latent period (11:8) a being due to modifications, introduced by 
unassessed factors. It is clear that here he has taken the higher figure . 
of Piper, 120 m./sec., for the velocity of the disturbance in nerve, giving > ^ 
a nerve time of about half the above estimated value. The latency of 
effectors and receptor is generally accepted to be in’ the neighbourhood 
of 3 o (8'6 o is the figure taken by Snyder). 
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The ‘ synapse ine for other See cannot bes given 88,8 value whose 
estimation i is independent ofthe above measurements, as it has invariably 
been. estimated from -experiments which have involved nerve ‘conduc- 


^ tion and hence thé values obtained, are. dependent upon the assumed rate 
of conduction in nerves. For similar'reflexes widely differing values have ` 
' been obtained, e.g., for the masseteric reflex le (P. Hoffmann’ 36], and 
2 æ (Jolly [45], and for the Achilles reflex 8 o (F. A. Hoffmann [35]. 


"Taking as correct in each case the smallest values which have been 


T eüggeated aè the result of properly controlled experiments, we see that 


for the knee-kerk to be reflex in nature appears to demand an interval 


of -3-+ 1 $ 10 = = if v between the oo and the response. 


= 


ET BETWEEN LATENT Seene oF KNEE-JERKS WITH THAT 


op THE, CONTRACTION IN: RESPONSE TO OTHER FoRMS OF STIMULI. 


The contraction ofthe quadriceps femoris which has been held to 


$ follow mechanical stimulation whether directly of the muscle (Reinhard 


' : [69], or of the skin- around the patellü [44], have both shown a delay 
. , in ‘onset. which is very definitely greater than that of the knee-jerk. 


"The- only other form of stimulus of which: the results have been 


recorded and measured i is electrical! stimulation over the motor point of 


the muscle. Forster, in 1897, claimed that the latent period of this ' 


‘response was greater than that of: the knee-jerk; Dodge [16] found the 


. reverse from his measurements. If Snyder’ s value of 2°5—3°6 for the 


laterit period of direct stimulation 1 is reliable it is obviously very much 
shorter than any delay recorded or auagosted for me tendon-jerk. 


A COMPARISON OF THE wor JPERIOD.: op THE KNEE-JERK WITH 
"THAT OF OTHER MUSOLE ‘REFLEXES IN Man. AND IN ANIMALS. 


2 


One of the eatliest studies of redaksi with. which comparison was 
made was the wink reflex im response to electrical stimulation of the 


‘conjunctiva. Exner and Waller both measured this and found that the 


' latent period was 57—66 7 and 50 o respectively. Subtracting the con- 


duction time and direct muscle latency from his figures, Exner concluded 
that the reduced reflex time lay between 47 and 550. At the time 


when this result was published: this value was smaller than the value 


for the.latent period of the knee-jerk, but since more accurate measure- 
ment: has ‘shortened the latter figure: 80 much i& is now well above the 


l accepted: .value, and ‘falls into line’ with the other skin reactions in 
, -showing a delay which i8 characteriatically big i in comparison with that 
of the tendon phenomena. i 
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Dodge found that the lites of. the PEN Ee was 11—186c greater 


than’. that. of the' patellar jerk, ‘and agrees with ‘other workers . in 


- r 


ascribing these differences to the variations in- length of the conducting ` 


patlis.. The same: explanation is advanced, by P. Hoffmann [86] to: 


account for. the" shorter. latent ‘period. of, the MM in : children 
Däller Ls = c REP : 
E Of other animals Where the ee TM been iste the flog 


gives values of ll'4e (J olly [45]; and 157 (Dodge [16] ; ‘the rabbit 8c 


(Waller [90], and’ 22 o (Schéven); and the cat 6'6 c in spinal and.9loc 


in: decapitate preparations (J olly [45]). The ` ‘reduced Jatency," ER 


-'Bynapse time, has been estimated by J E a8 s being 3 To for 8 Nw ind 
17 '8o for a spinal'cat. - V XR Ze d - Ge 


The smallness: of these figures i! in comparison. "PN thos from man. 


Gre probably due to the comparative shortness of the peripheral nervous e 


pathways in spite , of the fact that the velocity of conduction, within these ' 
pathways i is less. -J olly has ‘also compared the latency of ipsilateral ‘and : 


Cross extension réflexes and finds a difference of 1:4, which. he explairis' 


as due to diminished intraspinal pathway i in thé. case of the pee 


" response. i ' Se 


- “The other NT stretch’ TRE the ence of whieh “may be 
compared with that of the knee-jerk, are those from the masseter given, 


by P Hoffmann as T T and, from the ' A ebile tendon. Kaz e 


(E. A. Hoffmann). be ae S e? 
VW i t N " UE l Y We M : to. : 
X LM. APPENDIX 1. 3 e i 
' e . ^ ` =e 7 WEE 


$ 
‘ DH E 


‘Tie Tenpow- Jens AND OTHER, ës Rissponsiis. e. 
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| peréüssión over’ fhe main contracting maen, a*comparison of such - 
“responses with the phenomena with which we are properly dealing may 


Kg expected. to throw-light upon the reflex or.local nature of these last. 


.Réinhard in 1884 published [69] s some observations 1 Upon this inr 
in | which he came +o the following conclusions:— .  ' Sie 

The. tendon-jerk is most. often a contraction of the whole. E 
referred ; to.as the." total " response ; that which' follows local percussion : 
is often ‘a partial ‘swelling fimited to the. aeighbourhood of the blow— 
thé | “ local.” response. ; 

The local response requires a ue ‘stimulus ‘and varies consider- 


ably with itg magnitude ; the total contraction more ‘rapidly reaches & 
- maximum with: increase of ‘the stimulas and may then irradiate to’ 


t 


. other muscle. 9° ,. ^^ cos IM E 


A 


‘Since: contractions may: bé Observed i in most muscles to follow direct i 
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CH ciba ppear usually under five to-six hours. ~ ` 


| means | divided muscular contraction into three groups :— 
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ia afstinction, the local” response. err airing physiological sleep 
and that ` die to narcotics ; , in: the latter condition less stimulus 18 
required to elicit ib, "e 5 -— 
Ín post-epileptic ‘ptates the “total contraction becomes harder to 


e 


. elicit or disappears; the local response remains unaffected. 


Whereas i in spastic limbs the local response is ‘hardly visible and the 
. total contraction much exaggerated, the, revérse obtajne i in some flaccid 


^ cases as in tabes dorsalis. > >» 


In the early ‘stage of atrophic dni ihe total contraction doei is 


often increased 1 in facility; later i$ becomes much diminished, and the 
., local response subject to much increase with changes in the electrical 
‘reactions. - After death. the total contraction. begins. to show diminution: 


‘In one minute, and usually does not survive forty to sixty minutes; the 
- local: response is more, facile in the first two hours, and Goes not 
"That the local effect is peripheral, direct muscular response is shown, 
by. its survival after curare. | ^"  ' 
Salomonson [94], working with a string BE E has by this. 
Ui Simple twitches preceded be bw single action current. 
: (8) Those showing an irregularly ER current of action. 
(3). Those with no current of action. i 
'' The tendon responses he finds come br the first group; voluntary 
movements, epileptic’ and myocloni¢ convulsions into the second; 
‘muscle spasms, as in REES tetangs. and veratrine poisoning into 


Ns the third.. ` E^ us 


d Both of. these workers, then. produce evidence to suggest that 
the, tendon reflexes are essentially different from. muscular contractions 


. known to have a | purely local « origin. 


E 2 - APPENDIX IV. 
ES. Drsovssiox OF Ávaitmrir METHODS or STUDY.' 


"When a madi is thrown into TEN activity it tends to contract. 
The mechanical chariges which this entails are an approximation of its 


two ends and a ‘thickéning of iis ‘crossed section. Associated with the 
. tendency to shorten is the, development of tension, and with the 


tendency to thicken is an' increase.in the hardness or resistance tG com- 
pression. Any of these quantities, may be recorded separately but not 
entirely, independently, Changes in length and tension development . 
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may be produced and measured with a considerable degree of mutual - 
independence and approximation to isotonic and isometric records. 

It is more difficult to separate ‘changes in thickness and resistance to 
,compression; changes in length of the muscle have previously always 
‘been recorded as secondary. changes produced in the relative disposition 
of the limb segments to which the muscle is attached and which are 
-moved when it-contracts. Changes in its thickness have been recorded 
as the movements produced in some rigid lever pressed against the 
body of the muscle and raised as the cross section and resistance to 
compression —i.e., its ‘‘ hardness," —increased. | 

The complex structure of the muscles used and their disposition 
in the body allow of no accurate correlation between thickening and 
shortening records either in their general form or in their time relations. 
, In those obtained by leading from some segment of the limb acted upon 
by the contracting muscle the additional factors introduced by the inertia 
and momentum of the part moved, the unknown participation of the 
otħer -muscles acting upon the same part, especially of the physiological 
antagonists, and the necessity for the conversion of an angulat into a . 
linear movement, are all difficulties which prevent the resulting curves 
from being comparable with the direct shortening curves of detached 
muscle. 


SHORTENING 2 METHOD. 


No record of the shortening, of the muscle has been made apart 
from the movements of the leg thereby produced, and it is obvious 
that the ‘presence of the attached passive mass of bone and soft tissues 
must profoundly modify the course of the contraction. Its moment of 
inertia will retard the onset of shortening and increase the apparent 
latent period—during the active contractions it will cause a lag propor- 
tional to its mass and correspondingly great because of the high 
mechanical disadvantage at which the muscle acts: the cessation of 
contraction and onset of relaxation will be altogether masked by the 
angular momentum of the parts and their final arrest under gravity or 
other restoring forces tending towards-the original position of resting 
equilibrium. Many attempts have been made to minimize these effects. 
Thus Bowditch and Warren had their subject lying ‘upon his side 
with the whole leg supported by a series of trapezes so that it moved 
entirely in a horizontal plane: a position which did not alter in any 
way the distorting effect of the inertia of SR system moved, but 
lessened the effect of gravity: ` ' 
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" There hive béen very.many records taken by means of a string or 
wire, etc., attached to the foot. .Bechterew used a rigid lever hinged 
to an anklet clasped about the leg and resting at its other end against a 


‘tambour. Tuttle, as late as 1924 [87], used & wire from the heel ; 


` Lombard [48] recorded the excursion of the foot in a similar manner, 
~ and also made use of @ long lever fixed to the skin over. the patella 


» which moved with the. tilting of this bone 88 the knee became further 


extended. ‘In order to get some value for the latent period, most 
observers have employed a delicate electrical contact so placed, e.g., 
behind the heel, that it is broken immediately the knee begins to extend. 
The result of such observations has been to provide a number of com- 

parable values for the latent period but no comparable records of the 
course of the contraction. It should be noted that whether records 
are taken from thé foot, the leg, the patella or the belly of thé muscle, 
so long as.contraction entails a displacement from rest of the lower 
‘leg: the records will be subject -to the distortion outlined above—delayed 
by inertia ab their commencement and BE by. pendular overthrow 
before their cessation. 


^ 


A 
: 
e THICKENING " METHOD. 


eee thickening of the musclé on contraction has been recorded in 
various ways. Dodge.[16] recorded the movements of a spring .pressed 
lightly against the:skin over the thigh. Purves Stewart [68] employed 


the breaking of a circuit in which, were included aluminium rods fixed 
. to the skin and tilting . with deformity due to swelling of the muscle. 


Sternberg [83] used a tambour. fixed round the thigh with pneumatic 
connections to a stylus. Rosenhein strappéd on to the surface of the 
skin over the quadriceps a piece of ‘apparatus containing a two-point 
"electrical contact which was broken’ by stretching of the strap against 
‘an adjustable spring when the muscle swelled. Many observers such 
as: ter Meulen [85], Jarisch and Schiff [42] ‘and others as early as 
Brissaud [13], used these and auroring pieces. of apparatus for recording 
the same change. ... à 

. It-is clear that the results of such. experiments cannot: 7 compared 
with those of other methods, or even: inier se, except in respect of the 
latent, period, and even here the correspondence cannot be expected to 
be very exact. ‘If one could reasonably - assume that the whole thigh 
is deformed simtiltaneously and proportionally with the change in thick- 
“ness of the underlying muscle ; that, the shortening marches part passu 
with ths ER ‘Or even commences at. the same instant ; that the 
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whole muscle thickened simultaneously. and to a.proportionate degree 
throughout its length, then a greater degree of correspondence might be 
anticipated. Of all these unjustifiable assumptions the least unjustifiable 
is that which supposes a simultaneous commencement of shortening 
and thickening—to this extent then values obtained for the latent period 
may be compared with those obtained from shortening experiments. 

Another discrepancy arises from the fact that when stimulated the 
muscle may harden or change its cross-section shape without any 
decrease in, length. Since no shortening can occur until the inertia 
of the parts to which the ends of the muscle are attached is overcome, 
the latent period of hardening would be — to be less than that of 
shortening, and this is generally the case. 

: To note the sequence in which thickening appears at a number of > 
' arbitrarily selected points. on the thigh and to deduce from this 
‘sequence the course of the wave of excitation which must have passed 
among the muscle fibres beneath these points, can have no validity. 

_A study of the physical factors involved shows that there can be 
no correspondence expected between the time relations of shortening 
and of proportionate degrees of thickening, for, considering the muscle 
to be a roughly ellipsoidal shaped mass of constant volume and the 
whole of its substance to be equally contractile, we see that the relation 
between changes in the longitudinal and any transverse diameter 
invoked by a change in shape of the muscle in the direction of a more 
spherical form is given by 4/8.7x?y = k, when x = maximum cross- 
section diameter, y = longitudinal diameter, k — some, constant, i.e., 

= 3k/4ox*, or dy/dx = —3k/2mx?, so that as x, the thickness, increases, 
d rate of decrease of y, the length, falls oft considerably. Hence the 
_ relation between the shortening and the thickening varies considerably, 
and the shortening per unit increase of thickness decreases rapidly as’ 
the muscle becomes thicker. 

. Finally i$ must be allowed that shortening and lengthening are 
the changes whereby the muscle functions in the body, while thickening 
and hardening are concomitant changes which are determined second- 
arily by purely physical conditions. Each muscle is designed so that it 
can most advantageously pull upon its tendon when its component fibres 
shorten, and in measuring shortening we are measuring the essential 
change to which all'parts of the muscle contribute proportionately. In 
recording thickening we are sampling some arbitrary cross-section 
across which the various muscle fibres will probably be contributing 
very differently to all but maximal thickening effects, and such maximal ` 
thickening we know never occurs in reflex contractions. 
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MEASUREMENT OF THE CURVES. 


i 


Some of the- records here included were obtained by leading a ` 
string direct from the patellar support, round a pulley and on to a stylus 
which scribed against a moving smoked surface. This method was 
discarded as’ soon ap it became obvious that the distortions introduced 
by this apparatus obscured the essential characters of the curve of 
contraction. Bome of the results so obtained are; | however, given below, 
as the record could be run for a much longer time than was possible 
with a ‘photographic plate falling at the same speed. ‘Some effects, and ` 
notably: that of continued clonus, were more easily ‘demonstrated in 
this way. 


ty, ‘ 


1 


CURVES OBTAINED. WITH | GRAPHICAL RECORDING. 


The only features of fies curyes which reproduced khe undistorted 
contraction of the müscle with sufficient fidelity to justify their measure- 
ment were the relative height of successive responses and the rate of 
clonus when this occurred. ; 

The normal curve obtained had the general form here reproduced, 
and the points from which measurement was made are indicated upon 


we 


the — (fig. 3). 





` Fra. 8.—À diagram of the normal knee-jerk as obtained with the graphic method of 
recording, indicating the points from which measurements were made. (Read from left 
to right.) 

'g 


For continued clonus the NUNT between successive contractions 
‘are E, Ks, Ks, Ke, Ks, ‘Ky etc. Some of the curves at the ‘end of this 
paper are reproduced. as tracings, from the varnished. smoked-paper 
records, others as photographs of these records themselves. 
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CURVES OBTAINED WITH PHOTOGRAPHIC RECORDING. 


. The general form of the curves has been previously described. 

The characteristics of each curve selected for measurement were 
those which could be seen to vary from patient to patient, and also those 
which from a theoretical consideration could be expected to be of 
significance. The points O, X, A, B, C, D, from which measurement 
was made, are indicated upon the diagram (fig. 4). 





Dro 4.—A diagram of the normal knee-jerk as obtained with the photographic method 
of recording, indicating the points from which measurements were made. (Read from right 
to left.) i 


The vertical distances on the record provide a magnification of the 
actual distances moved through by the patella. The magnification for 
each record was determined by comparing the width of the bar fixed to 
the recording needle with that of its shadow. This ratio gave a factor 
for the reduction of all vertical distances on the plate into corresponding 
distances at the patella. 

Horizontal distances were reduced to time intervals by comparison 
with the shadow cast by a tuning-fork vibrating 100 times per second. 
Since it could not be assumed that the plate fell in the camera with 
uniform speed, each distance had to be compared with the time-marker 
shadows immediately beneath it. This was done by using a double- 
microscope comparimeter with which to compare selected points on the 
curve with others on a fixed millimetre scale. Every fifth indentation 
of the time-marker shadow was then similarly given values from the 
same scale and the requisite intervals evaluated. 


Tar LATENT PERIOD. 


The moment of incidence of the blow upon the patella was not 
measured by the making of an electrical circuit in most of the records, 
because this involved not only the unknown latency of the recording 
mechanism but also the.time taken for compression of soft tissues when 
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these necessarily interyened, between: the, instrument: and the rigid 
patella. It was found that the moment of stretch was so abruptly 
niarked upon the records , SE its, e to within lo was 
reasonably accurate. 

; The selection upon the jdari of bis moment of commencement of 
reflex. muscular contraction presented the greatest difficulty in the 
estimation of this quantity—the latent period. | 

The instrument adjusted in position upon the patient's leg presented 
the condition of two elastic bodies in equilibrium, the stretched muscle 
and the extending spring. In the absence of any additional forces 
applied to this system, ¢.g., that supplied by thé physiological response 
investigated, the displacement of the pont of application of these two 
opposing forces in the direction of the spring should lead, when released, 
to a damped .oscillation-of the system about the point of equilibrium. 
The only really satisfactory means of determining the moment of entry 
into this field of the additional force—tbat supplied by the reflex 
‘muscular contraction—is to obtain records from this system. both with 
and without the reflex present, and after superimposition of these two 
records to determine the point at which one departs from the other— 
‘this point can then be taken -as indicating the moment at which the 
muscle contraction commenced. 

In practice this can only rarely be done. Since with identical 
conditions the procedure employed either does or does not give rise to 
contraction of the quadriceps, it’ follows that two such curves cannot 
ever be obtained. ‘On those occasions on which, without altering any 
of the conditions under control, identical stimuli gave’ at one: time no 
response, and, on repetition, & definite contraetion—and these were 
not rare, but occurred quite fortuitously—the immediately obvious 
assumption had to be made that one of the many uncontrollablé factors: 

. attention, internal inhibition or facilitation, changes! in tonic innervation, 
etc., had become altered. 

The alternative was to obtain a series of records under’ conditions 
of’ variation of one controllable factor, e.g., by using various grades 
‘of initial tension designedly insufficient for the eliciting of a reflex, and 
then by' extrapolation of the results. obtained, where consistency justified 


~ . this, to deduce a theoretical '' base line " upon which to apply the curve . 


obtained after the tension had been raised sufficiently for the musclé 
response to appear. The resulta obtained from measuremient of the 
curves; taking at the moment of onset of the. muscular contraction: a 


point of. obvious ‘discontinuity in what should be a smoother curve-—— 
BRAIN.—YVOL. LH.  . : ! , 27 
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where this point was not otherwise explainable—have yielded 
fairly constant results, and results in accord with those obtained by 
other observers in this field, as far-as ihe normal response is concerned, 

The horizontal distance between O and X, where O is the moment 
of onset of stretch-stimuli and X the moment of discontinuity as above 
defined, has to be compared with the distance between the underlying 
time-marker shadows. If this distance be O X, and D the distance 


between the first and last of the ten time-intervals recorded immediately 


below, then the latent period is = a Dg. 


Tse SLOPE OF THE ÁSCENT. 


The curve of ascent was in all normal cases rectilinear for the 
greater part of its extent. Its lowest part was concave upwards as 
contraction commenced, and it was slightly rounded off at the. top 
where it merged with the plateau. It would have been a convenience 
had these departures from the linear form been sufficiently small to be 
neglected, and the highest point B sufficiently well defined so that the 
co-ordinates of points required for other measurements could be used 
also in this determination. Unfortunately this was rarely so, and in 
all cases the slope of the rising phase was determined by measuring the 
co-ordinates of two points as far apart as’ possible upon the perfectly 
rectilinear part of this curve. These figures were used, by reduction of 
the magnification and comparison with the time marked, to find the 
slope in terms of millimetres displacement of the patella per sigma 
interval of time. 

The height of the contraction was taken as the ordinate distance 
between A and B where A was the point at which the rising curve cut 
the base-line and B the highest point attained by that rise. It is given 
after reduction of the magnification in terms of millimetres displacement 
of the patella. 

The duration of the plateau in sigina intervals was obtained from 
the horizontal distance from B to C; C being the point of greatest 
discontinuity as the plateau merged into the curve of relaxation. In 
most norma! cases, C. was quite a sharp definite point on the curve, and 
determined with greater ease than when the descent was delayed by 
the addition of a hump or preliminary convexity upwards. 

The total duration of the response was taken arbitrarily at the time 
interval (in sigma) between A and C. In physiological records the 
beginning of this period 1s generally measured from the commencement 
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of the electrical response. It was felt that since such electrical records 
were not here available it was better to measure from A rather than 
from O or X. This avoided including in the duration time the latent 
period and provided two easily defined points from which to measure 
time intervals which were comparable for the different curves but not 
equivalent to the “ duration of the response " as usually defined. 

The slope of the fall.—In normal cases the curve of relaxation 
commenced abruptly at & well-defined angle and was thereafter linear 
or concave upwards. The only way in which the characteristic angle of 
slope could be determined in each case was, as in the ascent, to take 
two arbitrary points as far apart'ss possible on the strictly rectilinear 
part of the curve and by the appropriate magnification-reduction and 
time-marker comparison of their co-ordinates, to arrive at a value for 
the slope in terms of millimetre displacements of the patella per (sigma) 
unit of time. | 


. EXAMPLES OF RECORDED RESPONSES. 
Normal knee-jerks à vs s Figs. 5-8 


1. 

9. Hypertonic knee-jerks from spastic patients dg eg Figs. 9-14 
8. The clonic knee-jerk from spastic patients - Figs. 15-20 
4. Hypotonic knee-jerks from patients with cardbeilas iaaieo Figs. 21-22 
b. The knee-jerk in extrapyramidal (Parkinsonian) rigidity .. Figs, 23-25 
6. The knee-jerk in chorea—the sustained knee-jerk .. T Figs. 26-27 
7. Illustrations of the effect of reinforcement efforts .. 92 Figs. 28-99 


The myograph records (white on black) are to be read from left to right, the optically 
recorded curves (black on white) from right to left. 





Fras. 5-7.—Hesponses from healthy subjects. 
Pro 5.—Initial tension 400 gm. Time marker (above) 1/5 seo. 
Signal (below) stimulus. 


Fra. 6.—Initial tension 600 gm. Time marker below 1/100 sec. 
Fic. 7.—Initial tension 400 gm. i - » 1/100 sec. 


Fia. 8.—A series of responses from a normal, healthy person. The curves have been traced 
one above the other so that the moments of stimulation lie along the same ordinate. 
The six lines below are marked each in intervals corresponding to 1/5 sec., and sre 
numbered in accordance with the curves to which they apply. 
The initial tension was the same in each case. 
The distortion of the spring hammer before release was increased progressively from below 
upwards; the figures in brackets are proportional to the degree of distortion in each case. 


N.B.—' These curves illustrate the observation that with increasing strength of the blow 
given at this constant initial tension the height of the curve of contraction is also 
increased. 


Fras. 9-14,.— Responses from patients with clinical spasticity. 

Time marker 1/100 sec. 

These curves are typical of those obtained from persons with pyramidal tract 
lesions, The ascent is usually abrupt, the plateau well marked, the angle 
obscured by the upward convexity of the first part of the descent upon relaxes- 
tion and the later parts of the descent are prolonged or interrupted by 
secondary contractions of varying foroe. 
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Fic. 9,—G. J. A case of disseminated sclerosis. Spastic paraplegia well marked. Initial 
tension 300 gm. Descent almost complete, slight clonia contraction. 


Fia 10.—B B. Hemiplegia. Considerable spasticity of left leg.- Left leg recording. Intaal 
tension 700 gm. Descen{ interrupted by secondary contraction. , 


Fia.11—A H. A patient with spinal tumour. Great spasticity- P both legs. Initial 
tension 150 gm. The curve of relaxation shows a well marked Ke hump with 
later secondary contractions. 


o 12.—W. P. Qerebral syphilis. Spastioity of the legs wish ankle clonus. ‘Initial tension 
200 gm. Convex descent and secondary contraction. 


Fie 13.—C..C. Left hemiplegia. ‘Spasticity of left limbs, . Left leg recording. Initial 
tension 800 gm. Time marker not-included., A’ secondary contraction delays the 
later part of the descent. 


Bie, 14.—The same patient as in fig. 18. Initial tension 500 gm. 


Fras. 16-20.— Responses from spastic ‘patients ilnstrating the development of clonus with 
increasing initial tension. 
Figs. 16-20 were taken from the patient 7. D. who then showed well- marked 
spastic paraplegia and from whom, a spinal'tumour in the upper dorsal region 
was later removed. 


Fig. 15.—W. B. Spinal tumour. Spastic paraplegia. 

Time marker below in 1,5 seo., separate for each curve. The fraction in small figures at 
the beginning of each record indiontes by tts denoininazor the force of the blow and by 
its numerator the initial tension. From these if will be seen that the blow remained 
consiant throughout while the initial tension wis progressively increased, i e, 260, 

! 800, 400, 600 gm. The moment of stimulation lles in each case vertically above the 
` mall indicator arrow. Permanent clonus was established at 500 gm. I.T. ` 


Fra. 16.—Initial tension 150 gm. 
Fra, 17.—Initial tension 800 gm. 
Fie, 18.—Initial tension 500 gm. 
Pro 19.—Initial tension 600 gm. 


Fic. 20.—Initial tension 600 gm. For this record the photographic plate was allowed to fall 
at a much lower rate than for the previous records in order that the regularity and 
permanence of the series of colonic beats might be demonstrated. 


Fias, 21-22 —Records illustrating the characteristics of the responses from patients with 
hypotonicity of the limbs, 1,0., the sigmoid character of the curves of contrac- 
tion and relaxation, the xbseance of any true plateau, the rounding-off of the 
terminal rr angle," the relatively abrupt nature of the descent fiom tho apex 
of contraction, and the frequency with which the curve falls, upon relaxation, 
slightly below ‘the original resting base line. 


Fig, 21.—D. 0. Cerebellar tumour. Left side. Hypotonicity of the limb musculature 
suggested by ease of passive manipulation and facility of passive displacement from 
defective postural fixation. The hanging knee-jerk was pendularin character Left 
leg recording, (Initial tension 400 gm. 


Fra. 299.—1, A. Cerebellar tumour. Hypotonicity with pendular knee-jerks. Right leg 
recording. Initial tension 150 gm. 


Fras, 99-25..— Records illustrating the characteristics of responses obtained from patients 
with extra-pyramidal (Parkinsonian) rigidity, 1 e., the rounding-off of the 
plateau, the absence of the ‘‘angle,’’ the relatively slow relaxation, the long 
delay shown in the return of the base-line to the original resting level. 


Fra. 28.— W, F. Right'leg recording Initial tension 300 gm. 
Fig, 24.—E. S. Right leg recording. Initial tension 300 gm. 
Fia. Op. AM C. Right leg recording. Initial tension 250 gm. 
Fries. 26-27.— Records illustrating the characteristics of the responses obtained fiom patients 


with chorea rheumatiga, i.e., the hypotonic charaoter and the sustained knee- 
jerk, Time marker (below) indicates 1/100 sac, 


Fra. 26.—G. N. Hypotonicity with choreio postures and movements. The knee-jerks 
normally obtained were sometimes sustained in character. Right leg recording. 
Initial tension 600 gm. 
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Fia. 27.— V. D. No clinical br haa eae but some chareic movements, The knee-jorks 
were sometimes sustain No records of prolonged after-contraction were obtained 
from this patient. Initial tension 500 gm. 

Flas, 28.29. — Records illustrating the effect of '' reinforcement efforts "" upon the facility of 

eliciting the knee-jerk. Time marker (below) indicates 1/100 seo. 

Fia. 28.—A.F. Healthy person. Right leg recording. Inilial tension 250 gm. Strong 

' blow delivered. A very slight: responge rgoorded. 

Fro. 29.— The same patient as in fig. 28. ' Initial tension 250 gm. Olenching of hands 
requested just before the blow was given, to be maintained'during the.recording. The 

s. same blow was given,às in record fig. 28. A clear response of good amplitude resulted, 


P c , TABLE 1. 
A comparison between the minimal initial tensions required for eliciting a 


response from (a) normal 
. (b) spastic | pee P 

Patient , Condition RE a 
Te P AC .Oerebral tumour .. V vs 100 
J. D. T Spinal tumour  :. T b. '100 
G.J s$ Disseminate salerosis T F 200 
W. H. T Spino-cerebellar ataxy i — 200 
H.PCE s; Hemuplegia ' m T is 150 
A. W. ' Disseminate sclerosis v. X g 200 
F. H. Hemiplegia : , at 200 
P. M. Amyotrophic lateral sclerosis e 150 
ý R. B. . Normal .., e e 2x 400 
W. B. ; Neurasthenia és Re Se 300 
H. B. à Cervical mb ec S 800 
Z. Q., is Cerebellar tumour T «i 400 
A. O. ; Normal . , i is i 850 
W. 0. Normal .. ^ .. ^i ; 806 
B. P. Normal .. ^ T " : 350 
B. R. Normal .. v i d 400 
E DX Së Normal’. és - de 800 
; B. X Normal ` es 350 


This shows that in sate cases with Ee facility of the response the minimal 
effective initial tension is lowered. 


SÉ i TABLH II. 


*'Ilusirating the effect of -varlations in (a) initial tension, 
(b), force of blow, 
upon the amplitude of the response. 


T. = initial tension in grammes weight. 
= a number obtained from the setting of the apparatus which indicates the 
degree of distortion of the spring-hammer before release. The numerical 
Ma: of these figures is in inverse proportion to this degree of distortion, 
3 , the smaller the number the greater the blow delivered. 
O,K, = height of the platean in millimetres above the base line 


‘Patient, M T. Ward I, bed 14. Spastic paraplegia. 
6.v11.26. Left leg 1ecording. 


Record ` ` I T. 8. Or EK 
1 a 150 8 76 
2 : 150 5 16 
150 7 20 
S d 150 10 99 
de a 5 200 ‘ 7 17 
6 ijs 200 am 7 7 
s 7 Ss 250 8 P 7:5 
' 8 250 ; 5 à 14 
9 v 250 T. 17 
10 ix 800 T 5 19 
1 LI S oia 300 i» 7 16 


This table shows that for oe tient the amplitude of the response within this range of 
values is increased by increasing the force of the blow. 


D 
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TABLE III. 
Measurement of a series of curves. 
* N.B.—These values represent distances measured upon the curves in millimetres and 
not time intervals between the corresponding parts of the contraction recorded 
—the smoked surface was not ın all cases travelling at the same rate. The rate 
~ of clonus was arrived at by using the last curve (12) and evaluating the distances 
here given in terms of time intervals by comparison with the time marker. 
Ki Ky, Baba, &o., refer to points upon the curve as in text figure 3. 


Patient, O. B. Ward VII, bed 19, Disseminate sclerosis. 
26.vii.26. Right leg recording. x 


EUN 1 2 8 4 5 8 7 8 9 10 n 12 
KK, .. 57 49 46 55 35 ° #458 65 650 68 52 47 88 
KaKa .. — 43 41 45 44 48 44 89 40 44 88 23 
Kak, e — — Dë 87 86 38 81 29 83 , 87 28 95 
KR; — — — — 35 40 87 87 88 88 25 
KsK, .. — — — — -— = = oo 87 40 85 25 
KiK;  .. -— — — — — — e — 40 40 30 24 
K.,Kg .. — — — - — - — — 88 40 30 24 
KaKa Eo ek ung |; Bb. 394 
Kok ip — — — = - — — - — -- 30 27 
KiKi Kan et put T Reg peas Sou Wem m TT 29 25 
Kuba NIA M ux NE "ez — SES bs Es Se 28 99 
KiKi — — — - — — — ~~ -— - 27 25 
KagKa, Se SE be n me VES um: : e dis Se 28 
wan = E Ie = ES Pu Sem TE Ka SCH E 29 
KisKig .. ees zu E T d ES SC Re "e = "T 28 
KyuKqug .. = = a PCS wn SS Së Se = ze 27 
Time marker 
1/5 sec, .. 68 64 65 68 64. 64 68 65 68 68 62 60 
TABLE JII (continued). 
1 9 8 4 
Curve 900 $50 300 rg 
ER, Se 7B 5T 67 67 
Kok; — 57 61 57 
K,K, — — 55 56 
KR; — — — 55 
KyKg ees memet bung 53 
KK, — — — 51 
K4K, — — — 49 
KaKo nn — — . 50 
Kok to ie = » 49 
TABLE III (continued). 
1 9 4 
Curye 350 850 400 | 
Distance in 2/5 seo. : time interval K,K, e 121 95:5. 114 6 119-5 
Time interval K, Kg: distance in 9/5 sec e 0-20 0:24 0-23 0-22 
Distance in 2/5 seo. ` time interval KgK, ET | 104 ^ 119 122 
Time interval K,K,: distance in 2/5 aec = 0:99 0:18 0:185 
Distance in 2/5 sec. : time inte K3K, - — 120 5 194 
Time interval K,K,. distance in Sb aac — — 0 18 018 
Distance in 2/5 sec : time interval K,K, — — -— 124 
Time interval K,K,. distance in 9/5 seo. ia oe — — 018 
Distance in 2/5 seo. * time interval K,K, is — — — 124 
Time interval K,K,: distance in 2/5 see. "T — — =m 0:17 
Distance in 2/5 geo : time interval K,K, — ~~ — 126 
Time interval RAR, distance in 2/6 seo. . — oo 0:16 
Distanoe in 2/5 geo, . time interval K,K, - — — 198 
Time interval K;K,: distance in 2/5 sec. = — — 0°15 
Distance in 2/5 sec. . time interval RAR. m CL — — 180 
Time interval KgKy: distance in 2/5 sec i4 -- — — 0:15 
Distance in 2/5 seo. time interval KoKo vs — — —- 130 
Time interval Baba: distance in 2/5 sec. ix -l — — 0-15 ; 
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TABLE IV. 


Ilustrating the effeot of increase of the Initial Tension upon — 
The height of the contraction, 
The Ces of the olonus, 


The ree of relaxation durlng olonus. 
N.B.—LT. = initial tension in grammes weight. 
O,K; = amplitude of the response in millimetres above the base line. 


H = height of the partial relaxations of olonus above the original 
resting level.. 


Patient, OB Ward VII, bed 19. Disseminate solerosis. 
26.vii.26. Right leg recording. 
Drum record. 


Curve E ` Of OE H. 
1 150 1:85 1 — 
i 2 200  .. 2:8 2 0:2 
8 250 200 8044 8 0:2 
4 800 i 80 ` 8 0-4 
K 800 8:1 8 0:5 
6 860 81° 4 0-75 
T A00 8:1 4 0°76 
8 450 82 5 0°75 
9 : 450 3:9 7 10 
10 s 500 2-6 8 1:0 
^ 1i ‘ 600 8:4 permanent 1:75 
. i colonus 
12 Se 625 e 3 6 - " 2-5 


Patient, W. B. Ward IIT, bed 16. Right hemiplegia. 
21.vii.26. Right leg recording. 

Drum record. 

Number of 


Curve LT OK after-beats H 
1 Y 250 ES 4:5 Deg 1 — 
E 2 i 850 vs 4b ge 2 0:76 
8 ob 400 iu 4°8 8 . 1:0 
d 500 T 4*b permanent . 1:5 
olonus 
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This table illustrates the observation that with n constant blow increase of the Initial 


Tension— 
Increases the height of the contraction, 
Increases the number of olonio after-boats, 
Raises the level of contraction upon which clonua is established. 
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A STUDY OF A CASE OF CERVICAL GLIOMA. 


| BY JAMES K. SLATER, M.B., M. R.O. P. EDIN. 
id. AND 
F. E. REYNOLDS, M.B. 


fom the Department of Clinical Medicine, University of Edinburgh, and the Laboratory 
of the Scottish Asylums Board.) 


| | (With Plates XIX-XXI.) 

Tux following case of a glioma involving the cervical portion of the 
‘spinal cord is described somewhat fully since, apart from its rarity, the 
clinical course presented certain very definite difficulties in diagnosis 
‘and, further, since the structure of the neoplasm is of considerable 
. interest. 


{ 


W. D., male, aged 31, a motor —€— first consulted Professor Edwin 
Bramwell on October 20, 1927. The patient had been well until & couple of 
months previously ; he then began to have some pain about the left shoulder, 
which he was inclined to attribute to a twist while winding up the engine of 
his car. The pain had gradually got better, but the upper part of his left arm 
had slowly become weaker; a little later he noticed that the right arm was 
becoming affected; the weakness in the arms increased progressively. The 
-deltoids, the biceps and infraspinati muscles on both sides showed pronounced 
weakness with accompanying wasting. The upper parts of both trapezii, the 
. sternomastoids and the pectoral muscles were acting well, but on the left side 
-the action-of the lower part of the trapezius was defective. The movements 
of the‘ hands and of the wrists were unimpaired. On the thumbs, index 
fingers and outer sides of both fore-arms there was some sensory loss to pain 
‘though not to touch. The pupils.and palpebral fissures were equal. No 
deformity, tenderness, or limitation of movement of the cervical spine was 
present. There was no weakness in the lower limbs; the knee-jerks were 
hyperactive and equal; the plantar reflexes were flexor in type. The tentative 
diagnosis-:made at this time was that of a localized lesion, most probably inter- 
medullary, at the level of the fourth and fifth cervical segments. 

On October 28, 1927, the patient was: admitted to Professor Bramwell’s 
ward at the Royal Infirmary, Edinburgh. Bome daye previously he had 
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wakened in the middle of the night with pain in the back of the neck, but this 
disappeared after he made some movements. The weakness of the arms had 
become progressively worse till, when examined in hospital, the patient was 
quite unable to lift the left arm and, with the right arm, movement was possible 
only below the elbow. On both sides, but to a greater degree on the left side, 
the deltoid, biceps, brachio-radialias, infraspinatus and supraspinatus were 
markedly atrophied. The dynamometer readings were: left hand, 90; right 
hand, 110. There was no inco-ordination or intention tremor and there were 
no fibrillary tremors of muscles. The wrist and triceps jerks were active and 
equal on the two sides, but the biceps-jerk was only just perceptible on the 
right side, and absent on the left. The abdominal reflexes were active. The 
jaw-jerk was unusually active. Knee and ankle jerks were hyperactive, but 
there was noclonus. Plantar responses were flexor. Tenderness was elicited 
on pressure over the fourth cervical spine, but, in contrast to the sensory : 
disturbance present eight days previously, no loss to pain conld now be detected 
in the arms. 

On November 1, 1927, the cerebrospinal fluid was examined for Wasser- 
mann’s reaction and gave a negative result; the globulin was slightly increased 
in amount; cells were 2 per ¢mm.; and the colloidal gold curve was 
0012881100. X-ray photographs of the cervical region showed no abnormal 
appearances. 

The patient remained in hospital until J anuary 14,1928. During the first 
part of this period pain was occasionally present in the middle line at the level 
of the fifth and sixth cervical spines, but was controlled by pyramidon, 5 gr. 
Nearer the end of his stay in hospital, however, the pain was more constantly 
present and kept him awake at night. Treatment at first consisted of potassium 


-iodide, 25 gr. t.i.d., and mercurial inunction; later; hypodermic injections of 


strychnine in increasing and decreasing doses were substituted. Some time 
after the course of injections had commenced the increased tendon reflexes in 
both legs became more exaggerated. Throughout the patient’s stay in hospital 
the jaw-jerk was'always elicited very easily. Before his discharge no additional 
muscles had become noticeably atrophied, and the weakness in those already 
affected had become only slightly more marked.  . 

On February 14, 1928, the patient reported. He had nered a consider-- 
able amount of pain in the neck, varying in intensity. The muscular weakness 
had gradually become more pronounced. Dynamometer readings were: left 
hand, 60; right hand, 86. There was now a definite extensor response on the 
left side, but the right plantar reflex was still flexor. The patient had never 
experienced any difficulty in walking. 

On March 10, 1928, the patient again reported. In the interval the neck 
had become somewhat stiff, but the pain had not been so severe. The weakness 
in the hands had progressed and both arms were now practically powerless, 
Dynamometer readings were: left hand, 85; right hand, 60. When walking 
he experienced B stiffness of the legs and at times he tended to stagger. The 
plantar reflexes were the same as on the previous occasion. 
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On April 11, 1928, the patient was readmitted to hospital The weakness 
in the left hand had now advanced until it was absolutely powerless. 
Dynamometer readings were: left’ hand, 0; right hand, 50. Examination 
revealed over the limbs and trunk, from the fifth cervical distribution down- 
wards, a general impairment of sensation to pain and temperature, but not to 
touch. Cerebrospinal fluid was withdrawn simultaneously by cistern and 
lumbar punctures. The fluid from the lumbar route was xanthochromic and 
the pressure did not vary either on coughing or on compression of the jugular 
veins; that from the cisternal route was clear and, on both tests, showed a 
sharp rise in pressure. Examination of the two fluids showed :— 

_Lumbar.— Cells = 17 per emm. Globulin markedly increased. 

Crsternal.Cells =. 2 per co.mm. Globulin—a trace. 

Following these punctures the patient experienced considerable pain in the 
neck and shoulders on both sides, and rapidly became paraplegic with 
incontinence of bladder and bowel. 

The respective contents of the cerebrospinal fluid from the two sources 
showed that a blockage existed within the spinal theca, somewhere between the 
cisternal and lumbar regions ; from the other clinical data, the level of the lesion 
was undoubtedly in the neighbourhood of the fifth, sixth and seventh cervical 
segments. 

Professor Wilkie was asked to see the patient with a view to operation, 
and it was decided to perform an exploratory laminectomy. 

On April 19, 1928, the fourth to the seventh cervical spines and lamins 
were removed and the underlying dura mater exposed. The membrane looked 
and felt tense; the normal space between if and the posterior arch was 
obliterated, but the bony surfaces were not eroded. The third and seventh 
vertebral arches were then removed. The dura was incised in the mid-line 
about the level of the fourth cervical vertebra. There was a sudden gush of 

cerebro-spinal fluid under tension, but it was clear and not pigmented. The 
` incision in the dura was extended to the extremities of the wound and, so far 
as could be seen, the vertebral canal was filled completely by & growth. The 
growth was examined above, below, and at the sides, but no point of separation 
of tumour from cord was found. The tumour consisted of a fusiform expansion 
of the substance of the cord. Removal therefore was out of the question, and 
10 mg. of radium were laid in tubes on the surface (one tube of 5 mg. and five 
tubes of 1 mg.). 

A few hours after the operation the patient died of shock. 

Autopsy —At autopsy the brain, spinal cord and spinal meninges were 
removed in one piece. The fusiform expansion of the substance of the cord 
was found to extend from about the third cervical to the first thoracic segment. 
Laterally, and also posteriorly, between the levels at which the nerve roots 
entered the cord, nodular swellings were present (fig. 1). The whole tumour 
was surrounded by the pi&-arachnoid membra, ^ md at no place was it 
adherent to the dura mater. Away from the swalftitg, no &bnormality of the 
spinal cord was observed. : 


= 
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After fixing in formol-ammonium-bromide for a few days, the cord was . 


examined by making transverse incisions at various levels. 


Two separate and small hemorrhages were found, one on each side in the ` 


antero-lateral portions of the cord and extending from the sixth cervical to the 
first thoracic segments. The maximum area of that on the right-side occurred 
in the seventh cervical segment. The hamorrhage on the left side was smaller 
in transverse extent than was that on the right side. 

In sections-taken transversely through the centre of the fusiform swelling, - 


no differentiation info grey and white matter was seen. To the naked eye the — 


medulla ‘was not involved by the neoplasm, but subsequent microsoopic 
examination showed that it had extended for some distance into this region. 

Microscopic examination—-(1) A portion comprising the whole transverse 
diameter was taken from the centre of the fusiform swelling and was placed 
for twenty hours in Helly’s modification of Zenker's fixative and thereafter 
carried through the routine procedure for paraffin sections. These were stained | 
by Meyer’s acid hematin and eosin. F 

(2) Frozen sections of the tissue Se from various levels were’ 
impregnated by Cajal’s gold chloride sublimate raethod and by. various ‘silver. 
methods. ; "a" 

Sections cub in paraffin and stained by hematin and eosin demonstrated 


4 


that in the centre of the fusiform swelling the entire internal structure of the 


cord had ‘disappeared, the whole tissue being a mass, of: protoplasm very rich’. 
in nuclei. As compared with. the nuclei of the peripheral protoplasm, those ‘in: 


the central parts were, small, deeply staining, and ‘were losing their burnouts i 


(pyknotie changes). ^ ^. o "m . 

The nuclei of the peripherally situated protoplasm varied in size, the great" 
majority of them were round Or oval, large, and rich in chromatin. Some of .: 
the oval nuclei were of great size and contained & d amount e deeply, 
staining chromatin, , , $ 


: 
A 


_In certain places the nuclei were grouped together, ‘giving ihe Dën e 


of a multi-nucleated or polymorpho-nucleated giant cell." Ip some instances, 


. these groups of nuclei were of the extremely large type (fig .2). = Ne 
The structure of the. neoplasm, therefore,, as” demonstrated in parafin 


sections, was typical of tho" giant-celled glioma of Siroébe." 

For: the most part, the blood- vessels in the neoplasm were not numerous 
and’ their: walls were not thickened: In a few. instances the D VEREOR 
cantained hyaline thrombi. ; 

Numerous small rounded or.oval masses of éalcaréous itera] were RE 
in those: portions in which the nuclei were undergoing pyknotic changes; the 
deposition had occurred in the form of small, spherular bodies, and hence the 
whole mass had gw crenated outline. In certain instances the small spherules 
were discrete and scattered: over a rather larger area than that occupied by the 
aggrégalions. In’ ‘other instanoós the deposition had occurred in the peri- 
vascular sheaths of small blood-vessels (fig. 3). 

'Trangverse sections taken from the centre of the fusiform swelling (cervical 
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Fic. 3.—Paraftin section stained by hematoxylin and eosin. Small 
globular masses of calcareous material have been deposited in an area 
of the glioma undergoing necrotic changes. In the centre of the field 
the deposition is seen to have occurred around a small blood.vessel. 
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Fic. 4.— Frozen section treated by Cajal's gold chloride sublimate 
method. Two of the pre-existing astrocytes involved by the glioma are 
in process of disintegration, 


To illustrate paper by James K. Slater and F. E, Reynolds. 
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he ab ve i will be observed ‘that i in no NUS ‘ot E 1e neoplasm was 
: _ differentiation of the syneytium into cell- elements. resembling 
blasts or astrocytes. | 

















COMMENTARY. 


) Püthologi Y. zit is Gegen stated that a glioma rarely, if ever, 
ds from the substance of the brain or cord into. the pia-arachnoid 
;, whereas an ependymoma of the brain-stem or cord frequently — ` 
: , It might be maintained, therefore, that the. neoplasm in. this ` 
1ad arisen from the ependyma and not from the neuroglia. Such 
ifferentiation is of no moment, however, since. genetically both. 
e ependyma and neuroglia are identical At most, the so- -called ` S 
ipendymoma " can be considered only as a type of glioma. 

. The preparations treated by the gold and silver methods demon- 
trate the neoplasm to be a syncytial glioma throughout The type 

of neuroglia of which the neoplasm is composed has its counterpart in 

^ the earliest form of developing neuroglia present in the neural tube, 

. J namely, the syncytium described first by His. The only histological 

(| difference between the elements of the neoplasm and of the normal 

^. syneytium of the neural tube in its earliest stages is in the increased 
number and varied size of the neoplastic nuclei and in their large 

- epcometin content. 

— Had the patient survived longer, it is conceivable that the neoplastic D 
syncytium would have become differentiated into individual neuroglial 2 
cell elements, having as their prototypes normal spongioblasts or even ` zm 
astrocytes. It seems probable to us, however, that such differentiation ` 
uld not have occurred, since it is justifiable to presume ‘that the 

asm would have continued to extend, but that the relative phases 
pe at the time of death would have been. maintained, Comp a 





















nd He are aware, no Ge rhe a M nonsi EN 
` largercalled. glioma of Stroebe ” has been » investigated hithert 








. gold and silver mnn: mm "m the pres 
à Wer methods have shown that the structure EE with the 
celled glioma " is that of a syncytium. 
i After we hae demonstrated, in the po 9886, - the ‘ide 


| : The deposition of the calcareous menter) in the id 
consideration.  Degesition , of. calcareous salts. in | dead 





2 with à in “the portions of neoplasms RR Ae goad necros "5 
. Although necrosis occurs almost invariably in parts of gliomata, dde 


rd : frequ ently i in gliomata. 





exceedingly rare to find calcareous deposition taking place within it. . 
Why this is so is difficult to explain; calcareous deposition in necrofie 
tissue is intimately related to fatty material deposited in. the process: et S 
disintegration. In areas of necrosis in the central nervous tissues, _ 
lipoids and other bodies of a fatty nature are found in large amounts, — 
and it might be expected therefore that the brain and cord would be a — 
frequent site of calcareous deposition in conditions in which dis- . 
integration of their tissue takes place. Although the large amount ot 
fatty bodies resulting from the disintegration of the elements of the — 
cord may explain the deposition of the lime salts in the present case, it — 
. seems to us to shed no light as to why similar degen does not 0 














The last point which we propose to discuss in- the: patholo, 
onse | is. ihe proliferation of the astrocytes adjacent. to them C 
- It has been noted that both at the upper and at t! 
the neoplasm was not occupying the whole area of : he | rà 
extending in the form. of narrow infiltrating | processes, the 
the neighbourhood. were undergoing active proliferative. [ 

In the majority of those gliomata in which the neo 
become differentiated to the degree of forming. astroc te 
change at or near the growing portions which gives ) 
deciding, firstly, whether the proliferating astrocytes are neo 
pre-existing, belonging to the “ normal ” tissue of the cord. 
whether the change is one affecting the pre-existing astro 
them to become neoplastic under the influence, as it were, o 
neighbouring new growth. 
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Fic. 5.—Frozen section, treated by Hortega's silver carbonate 
method, demonstrates the syncytial character of the glioma. (The 
elongated nuclei are those of the endothelial cells of the blood-vessels.) 
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Fic. 6, — Longitudinal section from the upper part of the neoplasm, 
treated by Gross-Bielschowsky's method, shows the tumour extending 
in the form of infiltrating strands. The nerve-fibres are atrophying 
and disappearing. 


To illustrate paper by James K. Slater and F. E. Reynolds. 


Proliferation of the pre-existing astrocytes of ik 
ed in the an eighbourhood of the syncytial neoplas n. 
e and cause of. this. c E is : discusse d. 
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Fic. 1.— Medial sagittal section showing involvement of the body and knee of the corpus 
callosum by the glioma, 
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Fig. 2.—From a necrosing portion of the glioma. The neoplastic 
tissue immediately around the central blood-vessel is still living, 
whereas that more distant is necrosed. The phenomenon is that of 
the so-called ** pseudo-rosette." Frozen section treated by Hortega's 
silver carbonate method. 


To illustrate paper by F. E, Reynolds, 
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Fic. 3.—From the neighbourhood of the corpus callosum, The 
neoplastie astrocytes are large and numerous, and have reached a 
high degree of differentiation. Frozen section treated by Cajal's 
gold chloride sublimate method. 





Fic. 4.— From the peripheral portion of the glioma. Some of the 
neoplastic cells are elongated, resembling the spongioblasts of the 
developing central nervous system, Frozen section treated by 
Hortega's silver carbonate method, 


To illustrate paper by F. E, Reynolds. 





| 'OMMEN |TARY. 


'athological problems raised by the case now 
| discussed in the paper Së Slater and 3 Beypilds to 
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Fic. 5.—From the peripheral portion of the glioma. The structure 
is that of a syncytium, numerous large nuclei being embedded in a 
protoplasmic matrix, Frozen section treated by Hortega's silver 
carbonate method. 





Fic. 6.—From the peripheral portion of the glioma. The processes 
of pre-existing astrocytes, involved by the actively growing neoplasm, 
are swollen and disintegrating (''*clasmatodendrosis"). Frozen 
section treated by Cajal's gold chloride sublimate method. 


To illustrate paper by F. E. Reynolds. 


A STUDY OF THE PATHOLOGY OF A OASE OF GLIOMA CEREBRI 439 


From the comparatively large amount of necrosis present, and the 
high degree of specialization reached by the neoplastic astrocytes, there 
ig no doubt that the portion of the glioma in and around the corpus 
callosum was of older standing than the peripheral portions. Further, 
whereas the cells in the older parts had passed into a quiescent phase, 
the elements in the peripheral portions were in a very active vegetative 
condition. 

The glioma had arisen, therefore, in the central portions of the brain 
and had extended widely in both cerebral hemispheres, The structure 
of the actively growing peripheral portions was largely that of a syncytium, 
arfd the only differentiation of the elements near the periphery was into 
cells, having as their prototype the spongioblasts of the developing 
central nervous system. 

Hence the gliomatous elements showed all degrees of structural 
differentiation from the syncytium to cells having & very close resem- 
blance to the fully developed normal astrocyte. 

The demonstration of the manner of growth of the glioma which 
is the subject of the present paper, namely,-a syncytial infiltration of 
the surrounding cerebral tissue, explains the difficulty experienced in 
differentiating by the naked eye between the normal cerebral tissue 
and the adjacent neoplastic glia. ^ 

It is probable that many gliomata grow &8 8 — M Veszpremi 
(och, Arch., 213) maintained that in the majority of cases the glioma 
has a syncytial character in iis actively growing peripheral parts, 
whereas in the older central portions the Wes had differentiated 
into individual isolated cells. os xt 

~ Under the microscopic examination of the ege case, i$ was noted 
that at some distance from the neoplastic tissue small groups of 
enlarged: fibrous astrocytes were present, and that some of them were 
even in a stage of division. . That these astrocytes were pre-existing 
cells and not those of an invading process of the glioma, which had 
been cut transversely, was concluded not so much from their position 
in relation to the neóplasm as: ‘trom the stractural perfection which 
they represented. 

The significance and explanation of groups of astrocytes similar to 
those described has been discussed in the paper by Slater and EE 
(loc. cit., p. 432). 

The present case well illustrates the necrosis which je so common 
a feature in gliomata. Death of the cells is due, probably to a number 
of factors; of these, an insufficient nourishment of the cells is present 
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in most instances and resulta, firstly, from the rapid proliferation of the 
neoplastic cells causing the tumour to outgrow the blood supply, and 
secondly, as demonstrated in this case, to thrombosis of blood-vessels 
in the neoplasm. On general principles, the thrombosis occurs owing 
to injury of the endothelium lining the lumen of the blood-vessel, and 
hence the question arises a8 to the nature of the agent which causes 
the damage. 

It isan anatomical fact that every astrocyte, normal or neoplastic, 
has at least one, but probably more, of its processes which comes into 
relationship with the perivascular adventitial lymph sheath of the 
blood-vessel and which enters into the formation of the membrara 
limitans-perivascularis. We are of opinion that as a result of this 
anatomical relationship, in the case of the astrocyte, absorption and 
excretion of metabolic substances occur through these processes 
(Reynolds and Slater, Edin. Med. Journ., 1928, p. 54). During rapid 
reproduction of the cells, not only are metabolic products excreted into 
the perivascular lymph clefts in much larger amounts than under 
normal conditions, but in the case of neoplastic cells it is known that 
the chemical nature of their effete products differs from those of the 
normal cell. It is justifiable to presume that the mechanism by which 
the waste products are drained away, while sufficient for more ordinary 
conditions, cannot cope -with the great excess of excretion. Con- 
sequently the fluid in the perivascular lymph spaces becomes saturated 
with these waste products, and we suggest that it is their presence 
together, possibly, with their altered chemical nature which is responsible 
for the damage to the vascular endothelium 

Lastly, is seems appropriate to discuss very briefly the classification 
of gliomata. Of late years, the tendency has been to divide these 
neoplasms into more or less numerous classes. These classifications are 
based on the varied histological picture presented by the neoplasms, 
But such a division is necessarily artificial and, as in the present instance, 
gliomata occur which present all stages of structural development, from 
the simplest—-namely the syncytium—-to the most complex— namely 
gthe astrocyte. 

It seems better to us, therefore, to interpret the structure of gliomata 
along lines of progressive specialization of their elements as indicated in 
the present paper, rather than to attempt to allocate them to & particular 
structural category. 

From the point of view of determining and interpreting the 
structure of a glioma, the present case illustrates the necessity, firstly, 
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of placing material of suitable size into fixative as soon as possible after 
death, so that it may be examined adequately by gold and silver im- 
pregnation methods ; and, secondly, of examining different portions of 
ihe glioma. | 

SUMMARY. 

(1) The present study is of a large glioma cerebri which began in 
the central portion of the brain and extended widely into Porn cerebral 
hemispheres. _ 

(2) The older, parts of che neoplasm consisted of astrocytes which 
had attained a high degree of specialization,.whereas the actively 
extending and recently formed portions were composed of & syncytium 
and of cells having as their prototype the spongioblasts of the developing 
meural tube. 

(3) At some distance from the neoplastic tissue, there were small 

groups of pre-existing astrocytes which were proliferating. 
.  - (4) Necrosis.in the neoplasm’ was due probably in part to its out- 
growing the blood supply and to the accumulation in the tissues of the 
waste products of neoplastic metabolism. 

(5) It is better to interpret the structure of gliomata along lines of 
progressive specialization of their elements rather than to allocate them 
io & particular structural category. 


In conclusion, we desire to express our thanks to Professor Ritchie 
for giving us the opportunity of investigating the pathology of the case 
and for his permission to publish the results. We are indebted to the 
Medical Research Council for a grant towards the cost of the research 
and to the Carnegié Trust for financial assistance in publishing the 
illustrations. A E 


BRAIN—VOL. LII. - 80 


——— Ó—M e —À MÀ — Se — —— — e e e ee e e 


THE. CORPUS CALLOSUM AND ITS TUMOURS. 


at Ze 
e } " Pour 


BY BEDVERS IRON SIDE, 


| London,  ; : 3 ‘ 
h^ a : j "m / AND, , i ' 
MANFRED GUTTMACHHR, 
Balhmore. ha i i 
SA l e : PAGE à 
I. Histonoar INTRODUOTION .. -, .. “Uf. S 
II. AXATOMIOAL ÜONSIDXRATIONS i B E. Ge ne ^ 4465 
, HH. PnmvsroLOGICAL ÜONSIDERATIONS `.. "s S. .. . 448 
IV:  DIBORRPANCIHSS BETWEEN PHYSIOLOGY AND’ THE Knows Orpsioar 
; PloTURE OF PaTHOLOGIOAL Lmsions ^... ate S 454 
' V, BEPORT or FouRTEEN Cassa | xa hoa 4A. ! 
VI. LOoGALIZATION WITHIN THE "ud Guer D (e 477 
VII. DIFFERENTIAL Dragwosts sé wu d Aw op: da. ORES 
i VIII. PATHOLOGY. E p pn. ae S sde e, 478 
IX. TREATMENT : ee E me ee | ee EC 480 
X. BIBLIOGRAPEY | .. 6. 7 0.25/5 4 ge dën 


LS D + 
í 4 : , j , 
1 


, Historica IwrRODUOTION. 


O IN, the year 1675, Wepfer,:the Professor of Medicine at Tübingen, 
published his famous “ Apoplexia," In this book (Case hisbory'14) is 
recorded. what.must be one of the first tumours of the. ‘corpus callosum 
ever reported: A perusal of this history gives a picture of the rieurology 
of the.era of Willis, Boerhaave, ‘Haller, Sydenham, Morgagni, Valsalva 


and Meade, which is nee equalled oye the Keeser of any modern 
writer. i ELS 


ME 
! l 


Ursula Aberlin, " Wolfach, a virgin, aged “28, d a maidservant to the 
innkeeper “ At the Sign of the Sun.” In the year 1667, one day she 
carried home ‘from the' field a ponderous bag of grain op ber head., She 

' suddenly had a sensation as though. something - had burst within her head. 
. She was, however, able to continue uphill and. perform her errand, but “ from 
' this time she was less capable of retaining her urine, yet no one'excelled her in 
her “accustomed duties ag a servant-maid, neither putting off strenuous affairs 
to’some other time, nor putting her labours, upon her sturdier employer. Six 
months later," continues "Wepfer, ' "having no presentiment of anything evil, 
at the „hour when e cock ‘crows, she thought herself eee to stand pitas 
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on her left foot: - Her idis left side goon saa deprived of anton and 
sensation, her lips. were twisted, her maxilla deviated to the right. As soon as 
she was able, ‘she. spoke intelligently ; indeed, only a short time after her very 
. desperate,state. She. then lapsed into & delirium for several: days and com- 
plainéd of the most raging pain in the top of her head, and the right eye pained 
. most intensely, as though it were being evulsed from its orbit.” Her frequency 
of micturition became more marked and there was, apparently, polyuria, with- 
out, however, incontinence. “On February 1, 1668,-a6 the request of the 
illustrious Anna Magdalene, the Countess of Fürstenburg, I was called to see 
the girl. Eight weeks after her hemiplegio ictus she was still fat and of good 
eolour, ‘her mouth was no. longer distorted ànd she spóke sensibly and quickly, 
She was no longer harassed by the intense’ headache. Although unable to 
, move her left arm ‘spontaneously, when one or other of her digits was forcibly 
' flexed and. compressed . by me against the palm, she withdrew her arm a very - 
little distance towards her. ' She was ‘unable to move her left foot., At that ` 
time, however, her left arm and leg were often flung up in a convulsive move- 
. ment." . Power gradually returned to her hemiplegic limbs, but six months 
laber headache and giddiness returned. Gradual failure, with amenorrhea, 
followed, and eighteen months after the onset of her illness "` she grew delirious 
for many days,” but just before her.death she became rational. . Always, even 
‘to. her last breath, she saw and heard accurately. ‘On March 24, 1669, she 
died. "By entreaby and money,’ : Spe Wepfter, “ I obtained the opening of 
the cadaver on March 35th.” He found a cystic,degenerating tumour of the 
. posterior part of the corpus callosum, eee into the right lateral ventricle 
and the right internal capsule. . - ? 


We have been able’ to find a one case vo of an earlier date 
7 than this, reported by Felix Plater, Professor of Medicine at Basle, in 
his “ Observationum,” under the heading, “ Stupor or Obfuscation from 
a Globulat' Tumour Qceurring in the "Brain." This case ‘report is of 
some: interest, as it gives an account of the apathy and lethargy 
characteristic of many ‘growths of the corpus callosum. A, study of the 
pathological, report on this case, in the light of retrospect, indicates 
, that the tumour was probably & hemangioma of the falx, involving the . 

corpus callosum. | 


" Caspar ‘Bonecurtius, à Khight, Perens over the course of two years, 
‘became mentally deranged, until finally he was utterly incapable of any reason- . 
‘ing. He did not. ask ‘for food. and it. was difficult to force him to eat; nor, 
. unless ‘oserced, did he seek his. bed,’ but continually sat with his arms on the 
table, supporting his head with his hands. There he was wont to sit, almost 
asleep, nejther asking questions nor volunteering any information spon- 
taneously. Oceasionally, he: uttered a few Words ‘but they were hardly . 
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"TI An interesting foreshadowing of lars reflex. 
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relevant. These things having gone on in this state for half a. year, he ` 
suddenly died.” At autopsy, a globular tumour "the size of a small apple” - 
was found over the corpus P It was composed E masses of tortuous 
. venules. 


Soye, in 1698, in the “ Extraits du. J ournal des Savants," E E 
Wi case characterized by epileptiform convulsions. 

Morgagni, in 1740, in the “Epistolae” appended to the works of his 
great master, Valsalva, described a case with great mental slowness, 
lethargy, and: gradually oncoming right-sided weakness; and in 1741, 
La, Peyronie described two cases with lethargy, apathy and EE 
defect and, in one of the cases, ‘epileptiform convulsions. 

,We see that, while some of the salient features of tumours of the 
corpus callosum have been known for nearly 300 years, these observa- 
tions had no real pertinence in the historical development of the clinical 
diagnosis. Before Bristowe's establishment of the “ Callosal Syndrome " 
in 1884, no serious efforts seem to naue been made to make the 
diagnosis during life. 

The first attempt to formulate & syndrome was that of J. S. 
Bristowe, who pees his observations in this Journal GN five 
years ago. i 

Bristowe stressed :— 

— (1) The ingravescent character of the symptoms—a progressive . 
hemiparesis with vague motor symptoms on the contralateral side. 

(2) The supervention of apathy, associated for the most part with 
extreme drowsiness, a puzzled, inquiring look, difficulty in swallowing 
and cessation of speech. He stated that this seemed due, mainly, to 
a stupidity and an irresistible PE to sleep. He never noticed a 
true aphasia. 

(3) The absence of cranial nerve nues 

(4) The.shghtness of headache and vomiting. 

This work remains the inspiration of all subsequent work on this 
; subject, both in this country and abroad. In England and America less 
d attention. has been paid to tumours of the corpus callosum than on the 
Continent. Of recent years the most important contributions to the 
subject have been those of the‘ Italian school, including Mingazzini's 
monograph, " Der Balken,” published in 1922; a more recent paper by 
his pupil Balduzzi, in the Archiv für Psychiatrie und Nervenkrankheiten, 
in 1926; and Ayala’s article, published in 1915. 

. The more important contributions of the French school are the 
Paris Thesis of Lievy- Valensi,. published in 1910, and the papers of 
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KH TS the aome? of Bristowė, Sehüpfèr in 1899, added 
the idea of localization within, the corpus callosum, according to whether 
` the neoplasm . occupied , the genu, the tapetum or the splenium. ` 
Raymond, in 1906, added a detailed account of the psychical changes 
which ` had been observed in tumours of the corpus callosum, and 
. Liepmann, in 1907, described the symptom ‘of apraxia in callosal lesions. 
.' Balduzzi, in the moat’ recent paper published in German, in 1926, 


' reviews 115 cases of tumour of the. corpus callosum, ‘collected from the 


literature. Up .to the. present, time no writer has contributed more 
. than four individual cases. “With the wealth of clinical material which ' 
is available at the National Hospital, Queen Square, London, and the 
J ohns Hopkins: Hospital, Baltimore, we are able to put on record in this’ 
paper fourteen additional cases previously’ unpublished. The diagnosis. 
of tumours of - this part of Ehe brain has been made but rarely during 


ife... The present paper is am attempt to define, more clearly the 


symptomatology and signs of PIIDOUER, in this region. 


a | 
l ANATOMICAL CONSIDERATIONS. 
.I ' 
. The corpus callosum is the chief inter-hemispherical association - 
system between the two halves of the neopallium. There are, however, | 


' other commissures, namely, the anterior commissure, the massa inter- 


^ 


. media and the posterior white commissure, which may, as Lewandowski 


first pointed out, functionally replace E deg or pr destroyed, 
corpus éallosüm. 

The: corpus/callosum i is'seen, on. medial sagittal section of the brain, 
to form an arched structure about 10°cm. long. “Its anterior end is 
about 4 cin. from the frontal pole, and its posterior end about 6 cm. 
from the occipital pois. of the; hemisphere. „Tt ig wider and broader 
posteriorly. F 

The superior ‘surface is ied by ı numerous transverse ridges and 
furrows, and is covered: by & thin ‘layer of grey matter, the indusium, 
which exhibits on éithér side of the middle line’ the medial BREED of . 
Lancisi) and lateral longitudinal stried. ` 

The medial strie'may be traced round the’ genu and rostrum to the 
‘gyrus sub-callosus. The lateral stris ‘may be followed into the: area 
parolfactoria and the anterior perforated spot. 'Caeudally, these strie, 

as well as the indusium; pass round the splenium into the gyrus dentatus. 
The investing grey. matter of the corpus callosum and the two sets of 


d 


| stris represent the remnants of an atrophic olfactory convolution, which 
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has gradually Apel reduced in, size a8 a E àt the j progressive develop! iT 
ment of: the corpus callosum i in mammals.” E AT So 
E Sorpus. cüllosum may, be. observed ih. ihe, initial’ series - from eu 
insigupiala " to man, and" ite’ ‘development’ i in size is arallel ' with. the’ —— 
phylogenetic deyelopment ` .of the’ /ngopalliuri.' With the, assumption M 
, ol. “the, ‘erect posture by: the higher. apes} ‘olfactory sensations "2 
took. a ‘less: prominent place than heretofore, and the rhinencephalon ` y 
| gave way io the development: of inter-hemispherical ' association fibres ; 
connecting, both halves: of the' nedpalliam, which was ever-increasing in, 
"s size, and complexity. Marshall pointed out that the Corpus callosum d 
« Was ‘twice as large in man as. in the ‘chimpanzee, and he associated this . | 
„with the: development ‘of thé fünctions" of “speech, the: development’ as “4 
í péëchiesl functions and. the increase in size of the neopalliam. ` 2 72 M 
| Spitzka found: ‘that the area, depth and length of the: corpus callosum 
in higher: apes, negroes and white people, increased ‘with the degree of e 
mental development. He found that: the Aren of cross-&edtion. ef the 
corpus, callosum was greater. in those of average intelligence than: i in the | 
 feeble- minded, and actually ‘claims that. measurements of the corpus. . 
callosum niay. indicate: the, degree of intelligence. T RGB oe A 
In. man the:corpus callosum, thé fornix and the anterior. cominissure" 
| begin to develop about, the: fourth month of fotal life. The lower part. 
' — of thickening | in the-laminà terminalis differentiates first ifto the; ^ : 
| anterior commissure; later into: the anterior part: of e fornix, and i 
"afterwards its posterior pillars are forined.’ -Finally, the Corpus callosum ` 
.." appears; its anterior part ‘being the first „developed, and ‘its growth . = 
Keis ‘backwards with thë development of the Te RE 
Mingazzini'8: researches. on the myelination of the corpus callosum” "` 
zr ‘the ‘human fœtus are of interest... ' He ‘distinguishes three stages : AE 
^y ‘Daring intrd-uterine Je: (00 myelin’ fibres can be seen in the corpus Š ` 
callosum. From the second ‘week to the: end of the second month of 
' extra; uterine life myelination begins. (2) From the third to the seventh e 
month: myelination, of the transverse fibres. appears in the lateral regions ` 
and, in ihe: ‘superior and : inferior: ‘aspects’ of, the" corpus callosum. 
<8) Myelination becomes complete 1 about the twentieth’ month of extras T 
, uterine life. The Jongitudional fibres lying most. médially are’ the last v. 
-tö become myelinated..' / Ge e eet, ER e H 
ae Mingazzini' 8 studies show'that the transverse fibres. originate from 
large and small pyramidal cortical -cells as 'aegociation fibres: von 
', Mufatow B&B. exclusively. from large ‘pyramidal cells. Other ‘fibres’ 


d ‘represent. the collaterals of long přojestion tracts, or ‘are bifurcations of. , 
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vascoviation’ "fibres. d may be. tiken c 88 ae current’ 'conserisus'of- opinion 
that dn: ‘the adult ; the commissural fibres - connect homologous and 
‘hetérologéus cortical areas. This: work of Mingazzini has recently been 


confirmed in ‘the main by. Villaverde. . ‘The genu contains fibres uniting 


.the frontal convolations ' of the two hemispheres. - The body of the 


“corpus callosim’ contains” fibres uniting: om. the two sides, the first 


l frontal and. the pre- “central 'convolutions, the parietal lobes, the para- 
central lobules and thé insdle. ` The splenium contains fibres uniting 
` the. parietal lobes, the occipital convolutions, the lingual’ lobes and the 


angular . gyri. "dno ‘the main ‘the transverse fibres -constitute inter- 
„hemispherical. connections between identical areas of the brain. 

One is reminded of thé controversy. which disturbed the neuro- 
anatomists at ‘the end’ of the, last: century. Meynert believed that the: 
‘fibres! connected only homologous areas of the hemispheres. He claimed 


| that he ‘had traced individual fibres from: ene side to the other, and his 


í opinion was supported by Reil.atíd Arnold; 


. One of the most important workers ` on., the — R of the 


jr "Gorpus callosum was‘ David ‘Hamilton, the Professor of, Pathology at 


| Aberdeen. Ih 1885 he published. the results of years of labour on the 


‘structure of the: ‘corpus, callosum, enunciating the then heterodoxic view 


Wë that the corpus callosum: carried fibres to the opposite thalamus, caudate 


nucleus, internal-and external capsules, the optic and olfactory tract and 
the. temporal lobe. , He believed that these fibres decussated in the mid- 


E line; crossed to the external part of the corpus callosum, going upwards 
, and outwards, ‘and then „turning downwards, towards the lenticular 


"' nucleus, where they divided into an’ inferior group. going to the internal 


‘Capsule and & superior to the external capsule. Moreover, he failed to 
find positive evidence, that the corpus callosum connected ‘any two 
‘ homologous cortical areas. | Hamilton, modestly enough, gave Gratiolet 


‘and Foville priority for some of these views, but with them, however, 
they were really mere speculations, and, in all: fairness, Hamilton must 


7 sad they could be nicely distinguished by & hand lens. 


be called the originator of ` -this doctrine. Hamilton worked on human 
adult.and embryo brains. In this investigation he made use of his now 
forgotten, method of.“ üezzoBcopy. ." "The.brain was treated by gelatine ` 
'and potash’; the fibres swelled from.one third to twice their, normal size, 
Sec England, Beevor, supported by investigations op monkeys and ` 
marmoset embryos, opposed Hamilton bitterly. .In‘1899 Sherrington ` 


p . performed, cortical ablations in “monkeys, and found, that, in the corpus 
` callosum, fibres us to scatter. and do. nót pase chiefly between 
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identical areas of fhe^two hemispheres.” These- results were sub- 
stantiated in 1901, by Lyndon Mellus working in Horsley’s laboratory.. 

Bianchi and D’Abundo, as the result of cortical ablation experiments 
performed in 1886, on dogs and cats, postulated the existence of a tract 
going from the cortical motor area through the opposite internal capsule, 
returning to its original sidé by a lower crossing in the pyramidal 
decussation. | 

Wallenberg, working on the pole-cat, Bechterew and Ugolotti and 
von Mayendorf, all traced projection fibres to the opposite internal 
capsule, bui Dejerine, and more recently Levy-Valensi in his “ Ana- 
tomical Researches,” published in 1910, were unable to demonstrate l 
such projection fibres. 

At the Düsseldorf Annual Meeting of the '' Gesellschaft Deutschen 
Nervenärzte,” held in September, 1926, Mingazzini, who for many 
years has kept a constant interest in this subject, read a paper—'' The - 
Relations between the Corpus Callosum, the Lenticular Fibres and the 
Internal Capsule." ‘This was the result of a study that he had made 
with Gianelli on the brain of an idiot who had suffered since birth from 
a right spastic hemiplegia. They concluded that ''& very considerable 
proportion of the corpus callosal fibres which originate fiom the right 
hemisphere: bend round the left caudate nucleus and contribute io the 
formation of the left internal capsule.” 

The rélation of the longitudinal tracts running under and donei 
of the corpus callosum to its integral fibres is still unclear. It is most 
likely that (1) the fasciculus sub- callosus, and (2) the fasciculus occipito- 
frontalis, are structures entirely ‘separate from it. ‘The question as to 
whether the fasciculus callosum longitudinalis i is a definite part of the 
callosal system is more uncertain. . 

In conclusion, one may state the present- day opinion as being (1) hae 
the. commissural fibres arise from large pyramidal,. small pyramidal, _ 
and polymorphous cells of the cortex (Cajal) and unite homologous and 
heterologous areas of the two hemispheres; (2) that definite bundles of 
callasal projection’ fibres pass from the hemispheres to the internal, 
capsule of the BEER side. : LT E 


T 
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- PHYSIOLOGICAL CONSIDERATIONS. 


The corpus callosum appears to have been first cin by Galen : 
at the beginning of the first century A.D. . Fifteen hundred years later 
this structure was selected by Lia Peyronie, the Professor of Surgery at 
Montpellier, as the * seat: of the soul.” La Peyronie’s pronouncements 
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| were- eee with: sont ‘attefition, ‘gud; dhe Së of finality, seemed 
to be: placed upon. his hypothesis. "when. Giovanni Maria Lancisi, 
physician of several Popes, gavé it his support i in his “ De Sede Gogitantis 
Animae," which he wrote in 1718. “By this. lime Willis hàd undertaken 
researches on the structure of the corpus callosum, and Sir Christopher ` 
Wren's beautiful engraving of Willig 's dissection of the corpus callosum 

e may be seen in the 1664 edition of the great anatomist s “De Cerebri. 
Anatome." 

‘In 1749, ihe RTT method of study. -of the corpus callosum. 
was. Commenced by Haller’s favourite pupil, Johann Gottfried Zinn, ` 
“who published ‘at Gottingen. in. his 21st year a. brilliant monograph 

^ which is an orderly and -logical ‘piece of experimental work, on the © 

e corpus callosum of dogs. He found that section of the corpus callosum 
' produced Jathargy and later paralysis of the limbs, at first confined to. 
one side, later- bilateral. . As a ‘result of the six experiments. however, 
~ he concluded that‘ thé corpus callostim may be damaged and cut, yet ` 
- the senses and power of movement remain intact.” " It is interesting to: 
‘note, in: reviewing his protocols, that lethargy seems to have been an 

' ‘almost constant symptom in his animals. Other earlier experimenters 
’ were Vieussens, Perrault and Karpius,: Petit, Valsalva and Saucerotte. 

` The results of these earlier workers were ‘almost ‘certainly marred by the 

"> occurrence of secondary infection. 

.. Between 1830 and 1850, Lorry, Longet, Magendie and Flourens, all 

. made total sections ‘of the corpus callosum with negative results. ` The 
ut óperation is by no meàns o simple one, and most workers have had & 
high operative-animal mortality. The usual difficulties in appreciating 

. psychical chariges in animals are present. No recent worker has obtained - 

. ~clear-ċut disturbances of motility following section, and the majority of 
1 workers— Franck and Pitres, and Dotto and Pusateri working on cats, ` 

Monaco and Koranzi on dogs, and Levy: Valensi on monkeys, have been 

. unable bo Observe any;effect on the psychic behaviour of their animals. 
In 1893, Muratow published the ‘results: of his experiments on dogs, 
which fit in beautifully with our clinical experience of the effects of 
lesions i inman. Only three.of his animals survived section of the corpus 

v callosum: He found these animals -sleepy'and apathetic. They were 

"badly orientated and paid no attention to: their surroundings. They 
inaintained uncomfortable postures’ in which they were placed. Their 
gait was inco- -ordinated and uncertain. ' They did not appear to see ' 
obstacles placed directly in‘ front: ‘of. tiem and stumbled over, them. 
: Although Leyg. yalana has produced. an essentially similar pone in 
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Lea, and apathy, the forgetting: oth oady E and apr S 
~ by: longitudinal section of, the corpus callosum, x we may: hesitate, it, 
F Accept these results’ without further confirmation.” 
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; In, 1887; Brown- Séquard ‘performed electrical Se of TE 


> eorpüg callosum ;. De found: thät. the current had to" be. stronger than *, 


, that ‘needed to excite’ the. Rolafidie area, and ‘he concluded that every’ 
‘part, of "the corpus’ censure had fibres, ss mei o! giving movements on, dÉ 
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` Lewandowski. put forth 4he theory’ Wat, ‘thie corpus: callosum ig thé 
pathway by. which. the stimulus giving rise: to“ ‘an unilateral convulsion. 
"spreads tó the opposite, hemisphere, but. Franck and Unverricht' found - 
„that: section, of ` the corpus’ callosurn im animals plàys no part. in; 


preventing” a convulsion from béconiing genéralized. 


a sign. of callosal, , damage: 
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| Between: 1900 and : 1908, 'Iiepmann published E series of brilliant 
“papers ; in which ‘he pointed: out; the predominant influerice exerted i in, 
man by the left hemisphere; and the: value "of apraxia 88 & "diagnostic 
Certain, functions of the. lirhbs- acquired ee 
-‘expétience ‘and: practice and comparable to the functions of speech, have.’ 
"their cortical, centres situated i in the, left hetnisphere, these centres age 
_ connected: with the ‘corresponding centres in the right hemisphere. by 
` means. of, the’ anterior fibres of the ‘corpus callosum. Apraxia may, bei 
purely, motor, or it may be sensory in origin, due to; failure of récogni- ` 
ation, of objects, just a a8 Qe. ig. produced: by visual  agnosin, o 
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: "Over 95 per Gett, of SS are right, handed. - du them dio: left. E. 
a hemisphere is ‘the dominant oneand | besi des: controlling the 
 lirib& of the right ‘side’ of, the body, exercises’ By poteht influence upon 
the. right cerebral hémisphere. by means of: the’ commissural ~‘fibres. 
Thus, many: movements of the. Jeft, limbs 
“are. initiated ' through the corpus: callosum by | the left hemisphere, 180 
. that å: left-sided "brain lesion, if. implicating callosal fibres, may, produce. 
"aol only a right- sided heiniplegia but also apraxia of the mon-paralysed, ` 
` Jett side, v This was the first gerious „contribution to. the OU of 


. ‘the motor. ‘functions: of thé. corpus cállostri. 
':Necórding, to Wilson. [ Brain, 1908] ‘three clinical ‘varieties "T apraxia dE i 


E the, corpus - callosum’ 


= 


; 


may ‘be ‘met withe. (1), A sensory form of apraxia where: the" ‘patient, > 
T "wheri shown. an object, 18 unable tó use it in the correct: fashion, because ` 


"ihe idea i in the patierit' g. mind of ‘the, nature . óf -the object is incorrect, 


Ze, ‘there. is’ ’ visual - “agnosia. ' Thus, g ‘person shown ‘a, pair of: 'SCiBSOTS . 


: pane asked ‘to usé, b them may ' not ‘recognize ‘the scissors B8 such, and may” 
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ms convey thon to his mouth as he would. " fork. Qu Ads ideational 
_ type: of apraxia twhere’ the patient recognizes objects, but through want 
of attention or defective retentiveness of memory, is unable to execute 
` the main idea of! the movemónt.' A man, shown a matchbox and a 
candle’ and. asked'to use-them, may put the candle in his pocket and 
Open, the | matchbox, recognizing and naming the objects; but unable to 
grasp and execute the main idea suggested: to him, viz., to light the 
, candle: .(8) A motor type of.apráxia, whete objects shown are recognized 
"s and commands given are understood; yet the latter cannot be executed. 
Although: the general idea of the! action is "understood and there is no 
 paregis, the’ normally worked ‘out, idea cannot, be. exteriorized. Thus, 
an. apraxic patient: with à right herniparesis, asked to make a military 
 salüte' with his left hand, although comprehending | what is needed 
of | him. and having no pafalysis. of his left, Re Amor is unable to. 

Keier the idea of the movement. 
|. ," The excellent studies ‘of Charles - Foix ud Pierre, Hillemand on - 
E Terion of the ‘Anterior Cerebral Artery S have done much to enlarge, 
' our knowledge ‘of the functions of the, corpus. callosum and have given 
"us 8 cléar picture; of callósal, apraxia. The anterior: cerebral artery 
-:&upplies. ihe anterior 7/8 óf the, corpus callosum by branches arising ` 
' from the concavity of, the callosal arterial arch. "This artery supplies | 
also the orbital lobule and the prefrontal lobe and all the medial aspect 
of the cortex except the occipital supply of the posterior cerebral artery. 
‘On. the lateral aspect- of the ‘hemisphere ‘it supplies the. first frontal . 
‘convolution; the superior part. of the: two: Rolandic donvolutions, and ` 
' the: parietal, convolution néar the inter-hemispherical fissure. Besides: 
* this, the artery. supplies the centrum ovale in the Vers om e of the 
caudate ‘nucleus and ‘the head of the caudate nucleus itself. - 

A Ü Cortical ‘OF subcortical lesions of this artery, associated ar arterial 
` obliteration of the anterior cerebral supply of thè centram.ovale, produce 
` monoplegia ` ot hemiplegia with weakness predominating ' in ‘the lower 
: extremity., "When, however, destruction of the callosal arterial supply 
“occurs with softening, of the: antérior 7/8 of the, COYpus : callosum, left- 
sided motor’ apraxtaip added to: the above. syndrome, The Apraxia i8, 
not met with unless there is softening. of ‘the corpus callosum, and the 
| “apraxic ‘syndrome i is always on the left side, irrespective of the side of 
“' the ‘arterial:lesion, These authors point ‘out: that this léft-sided,. uni- 
` ddteral: ‘motor apradid,. met with’ in "eallosal lesions, differs from the 


f apraxia met with’ in lesions of other parts of the hemispheres. In , 


lesions of- the parietal a and supia-marginal gyri ‘the’ ind i8 bilateral . 
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and "of the EN type, and” -ip “associated: with right hemiplegia’ 
“aphasia, and perhaps also, hemnianopia- and sensory lose. In lesions ob; pe 
the, „tèmporal. lobe: ‘apraxia may "also occur, but it- is of. the. ideational ' VERB UL 
type: and ‘associated with. further psychical disturbances.,- These noci E 
. have; thus éstablished the “distinction ‘of. callosal- apraxia from . other: 
forme, and have ‘shown the predominance of thé left hemisphére i in. the 
nornial. -eupraxia of. movement. ' NEES TE j ET oe 
La Dora and, Prados performed. án. interesting. series of experimente. 
"in Sc on this subject. They. trained a-series of male cats and monkeys | l E 
e OF Both sexes to perform rather complicated. ‘movements requiring ‘certain: 
special movements of the Jop fore: limb, while they reached ‘for food with" 
` the. right.. After each animal was thoroughly’ trained, its corpus callosum’ al e | 
was cut. ^ These- workers. had’: uncommonly’ ‘bad fortune,’ with their © 
. surgićal results, ‘and those animals which did survive seem apparently 
^ to ‘have gone thróngh such. a” stortny period ‘of, convalescénce that 


‘the’ ‘procedures taught had been forgotten. This approach; however, 


de Wi 


would. seebi a logical one, particularly ‘if? one employed. the higher: - B J 
apes "which are, oe ‘to Henschen. and ‘Kobley, predominantly- ^ ' 
right- banded.. l T M T P. A e 


i Hartmann and Trendelenburg published a A series. of experiments us D 
a somewhat compatable nature in 1927. Of the ten ‘ADEs upon which'. 
m. they operated only four survived. In only. one of thesé were théy'^ | 
E successful in performing LE coraplete _ section of the corpus callosum.  . 
. They: found no evidence of apraxia in their 'àniihals. Se AS o EE sg 
2 - The study ‘of? conditioned ‘reflexes in animals by Pavlov and his co: E Ir 
` Workers has done more to clear our ideae. regarding the functions of the’ E e 
JC corpus callosum. ` Bykoff has shown that Am dogs a differentiation’ of thà-- 
direction of a sound requires a united. activity of both hemispheres. In s 


e: normal dogs the differentiation of soutids by their direction presents rio: 


mora ‘difficulty than any other differentiation, ‘arid is capable of great. 
, pfecision.. ` Salivary , secretion reflexes conditioned, by sound of & given ` 
pitch’ coming from. a certain direction are ‘easily established. . If, how-. ES 


^. ever; the corpus callosum be sectioned and new conditioned alimentary. i 

Ea reflèxes: established, the dog:is unable to miake any differentiation of ihe . oe : 

Ce direction ‘of the sound. « “ Other differentiationà -were obtained in this.” SE 

i . dog’ easily and rapidly; but hever one involving localization ofthe source ` d 
D the sound” (Anrep). i dE - NE ; 

E . Tactile - conditioned repos, which ^ Were d ud Bon different. 

slaves on oné side of the body, ‘reproduce. themselves with surprising E ES 
accuracy on de See? öf. the ene side of ‘the: body. ‘Antep™. ac 
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- dénionstiaied. this, both fof positives and negative réflexes. to tactile 
stimuli. ' Bykoff found: that after section: of 4he'corpás callosum condi- 
- tioned, reflexes io. tactile stimulation! of the. two sides became entirely 
independent of one ‘another. . .We'may ‘algo refer to the work of Anrep 
© on “Tho. Irradiation of Conditioned Reflexes ” E dogs Soc., 
"B,98,.1998. ^. | E | 
2 "These experiments” are of rett importance in showing that the 
bilateral synergic activity of. the hemispheres may be dependent on 
ihe: ‘corpus callosum, and indicating the part which, the corpus callosum 
"plays in the development of EE reproduction of function in 
~ the hemispheres. BEP ae rt eng RO 0 
, In conclusion, one may summarize the hypothesis of Nego. 
“formulated in his monograph, * Der Balken." In the anterior third 
“ of ‘the corpus. callosum (portio verbalis et praxica) run fibres con- 
| necting, the motor- . speech. centres, ‘and “aiding in the harmonious 
‘functioning, of these areas (und. zur, Ergänzung der Sprachfunktion 
‘beitragen). ‘The middle and part, of the-anterior third of the corpus 
, eallosum (portio praxica) contain fibres connecting the cortical areas for 
 Blereognosis, the measurement of muscular movements and certain forms 
"of deep sensibility, | the visual and auditory areas in both hemispheres, 
. Which make possible co- ordination and ' harmonious working of the limb 
` movenieütís, 6.g.,, RB in- painting a picture or in playing ao ‘musical’instru- 
ment. "he posterior third (portio sensorialis), including the splenium, 
^de of. greatest size in man, a fact which -is associated with: the ‘develop- 
` ment of. larger cortical centres for ` vision ' and hearing and, their 
^. "cominissural. connections. This posterior third contains fibrés connect- 
SR ing these cortical ‘areas with the motor and ‘speech ` centres, making 
. possible, eupraxia of speech, voluntary action; mimicry, &e.  , 
„He supposes that the corpus callosum has, & psychical funetion 
| cofisisting in the association of ideas. formed in ‘the cortex of both 
hemispherés, and £hus:permitting of a harmonious combination of these 
ideas; and he states that the, psychical disturbances arising from lesions 
^ of the corpus callosum are to be-ascribed to an interruption of the co- 
.. ordinating pathways. This supposition is shared by Gand, Hitzig, and . 
E Also by Cajal. > - There are, of course, cases where despite a lesion of the 
SC | corpus. callosum no psychical disturbance ‘resulted, and Mingazzini 
-explains this on the hypothesis that the lower commissural syste take ` 
' over its function and substitute for ei 
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` We. spe SE "whatefer knowledge wë possess of; the physiology: E? 
E edrpus callosum i is partly hypothetica cal and the tesult of: ‘guppositions: 


' arising ` ‘from anatothical findings. The results of clear- cut vasculak ^. 


Er ‘have’ contributed ‘largely : to our, knowledge. Only i in the recent: ` 
experiments of Bjkoff. and Anrep’ ore 8 mon preteen approach to. - 


the Grober beén made." EM ux | "s 
jr "We: hay. Bay -anhecitatingly “that the ‘study of: naoplaems of the " 


‘corpus callosum will. throw nó light Whatever. ori the physiology of that . 


structure. : ‘Lesions ‘produced. by neoplashis: differ, in this respect ‘from’, 
_ more cléar- cut vascular lesions: . d There’ are. grave. „discrepancies i in. thé: + 
|, syndromes: produced. by, tumours and those’ ‘produced : by experiinental 


Cross infiltration ofi nerve tracts by bone. tisgue with the peur 
Ge many. microscopically ‘intact fibres: ` | D ei , Ge 
: The lethargy . and; apathy | "of, 'patientà with. aloa tumours, have ` 


"d 


Y 


P section ‘of the callosal fibres. Every neuropathologist has observed the . 


T SC produced i in dogs, but these symptoms must be evaluated’ AS they’. T 


N 


t 


A 


^ 1 


arise’ in animals which. have been subjected. ‘to. any "mechanical cerebral * 
"interférenoe.. The quadriplegia; characteristic of the tumour syndtome" 


' n; ' man, ' /18 not,” a marked | feature after section: of thé corpus eet, 


- logam in ‘animals. ; Again; in vascular legions producing softening "of: 
| $he. ‘corpus cállósum. there - ‘ig no mention: in recorded’ ‘cases, of &ny, 
` peylbioal ‘change | comparable. to: ‘that which ` ‘one: associates with ‘the: 
; tumour: syndrome: . In" or study of neoplasm” of this region , of ihe. 


brain we, have Been unable’ to ‘confirm ’ ‘that ` apraxia , 18.8. frequent. = 
symptom, ` Somé, of; our, cáge Fecords date ‘back to a ‘period before-the, 
‘ publication of ‘Liepmann’s. paper. in: 1907, and’ iù- some of’ the ` cases, ` 
d ` ` admittedly, ‘apraxia may ‘haye ` been: present bat obsoured . by: thee 


' Jethakgic: condition of the patient. EE : 


Taking. into account the ` gompletéindas of the: case “poco iu : 
‘series of tumour cases’ would: lead us to. ‘believe that apraxia is not Bi 


* 


' common symptom of tumours of the corpus. callosum. LIMEN. VA 


3 TEL 


"The symptoms in. corpus callosum’ tumours’ ‘are largely of the. 


‘neighbourhood " type: -and’ arise from ' involvement of: pr preemia; on; 


H 
adjacent structures. by the growth. GREC A a eee tu 
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In the 1893 edition. of his textbook, Gowers, states “ ‘ihe chief wad - 
Ahab océurs. in thé corpus Callosum is tumoùr, but this almost always. 
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cerebral hemispheres,” we believe still holds. In the light of physio- 
logical work summarized in a previous part of this paper, we have little 
doubt that the early psychical changes exhibited by these patients are 
largely due to interruption of the association fibres in the corpus 
callosum. 


I.—Cases illustrating Early Hemiplegia with Later Appearance of 
VPN Pyramidal Signs on the Opposite Side. 


‘Case 1 (National Hospital, Queen Square, London).—Tumour in posterio® 
two-thirds of corpus callosum. Fairly sudden onset with left hemiplegia and 
drowsiness. First seen in Out-Patient Department with bilateral pyramidal 
signs. Later, mental changes and increasing drowsiness. Pupils unequal. No 
papilledema or vomiting. No apraxia. Yellow cerebrospinal fluid. 


Morris E., aged 61. Admitted under Dr. Stewart, September 19, 1919. 

Two months before admission patient's wife noticed he had weakness of the 
left side although he had had no fit or loss of consciousness. Seen in the Out- 
patient Department by Dr. Grainger Stewart a week later the abdominal 





Pe. 1 (Case 1).—Tumour occupying the splenium of the corpus callosum and invading 
the right centrum ovale and fornix. The right lenticular nucleus is replaced by a solid mass 
of growth. The tumour surrounds the Fe horn of the right ventricle but does not 
invade it, and appears over a small part of the wall of the posterior horn of the left ventricle. 


| ; S reflexes were absent, the tendon reflexes brisker on the left side than the right 
and both plantar responses extensor. The weakness of the left lower limb 

became progressively worse. His wife states that since his illness commenced 
he would fall off to sleep in the middle of a conversation. 
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: zh was MEA disoriented in SEH and: time.” E 
ous woch was almost unintelligible, and he used j jargon words, e. g 
soap “choif,” but answered questions normally: and: executed spoke: 
ands. k correctly but with a tendency to perseverate in his ` actions. M 
repeat words and phrases, he again perseverated 3 in his answers. He 
appear; to comprehend written commands, and read print aloud only ? 
! He i gave no response when asked to write spontaneously. afüd ^ 
10t copy E word "J ames,” but he wrote to dictation the word ' petrol” . 


ed capitals in a tremulou hand; i. e., he was definitely aphasic, chiefly x: : 


ber | ee with: Karen of "wierk, and, ; góions,. and WEEN i 


here -: WAS cared. E Areigiilobaneós, $ and be diss E 


T tw urine and feces. A week later he became intensely drowsy, and. 
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who had brought her and could not tell what day of the week it was. She 
could not tell her name, her age, or the number of the house in which she 
lived, although with difficulty she remembered the year of her birth and the 
name of the street she lived in. She stated that she had had no vomiting 
although she had had a severe attack three days before, which she had 
apparently forgotten. 

She showed a tendency to repeat phrases or remarks during the examina- 


tion and complained of feeling exhausted. The expression was vacant and 
abstracted. 





Fic. 2 (Case 5).—Sarcoma occupying the posterior part of the corpus callosum and 
extending on either side of this, widely separating the posterior horns of the lateral ventricles. 
Exposed from above. 


R. V. s, L. V. de, Fields of vision showed left visual inattention. Both 


the discs showed papilleedema, R.O.D. + 2, LOD + 2, retinal veins tortuous. 


The right pupil was larger than the left. Both pupils reacted to light and on 
accommodation. The other cranial nerves were normal. 
Both hand-grips were equally feeble. The right upper limb showed as 


tremor of fairly wide range, rhythmic and slow, seen when the arms were out- 


stretched, With the finger-nose test the tremor was intensified towards the 


end of the movement. There was no sensory defect and no change in the 


tendon reflexes. The upper and lower abdominal reflexes were absent; the 
plantar responses flexor in type. The gait was statuesque and the patient 
leaned slightly backwards. There was slight general rigidity and the head was 
held tilted to the left. Patient did not swing the arms in walking, and the 


right upper limb was held slightly in front. 
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) Gro dds of the corpus Huan. CS mor 6 
ang s. dro owsiness. o and. incontinence. Choreiform. biioeictdk in 
h Liga weakness, and later Gen 


t m T cle 

. "The poenis 
before | admission she. ‘bee gan to : 
‘Two months before admission she took to her bed and since. UM fue 
had incontinence and mental confusion, One month before. admission he 
* family noticed erc and writhing movements in the right upper limb. 


“Fie 8 (Case o 
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É On “examinations a patibnt was a wall. See woman, E e 
to answer questions. Marked echolalia —when told to say ^ 
ron ld say ` ‘Say no;" and when told to say Yes," she replied ^ 
Then. disturbed there were intense choreiform ` movements in the. 
e, more marked on the. right side, and there was an exaggerated es 
fidgetíness i in trying to make her gri p or Perform an action. Bot 
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On examination he was a stout, fresh-complexioned man. Cerebration was 
notably slow and there was extreme lethargy, the patient dropping off to sleep 
Constantly during the examination. His attention was poor; at times he was 
semi-comatose and roused only with difficulty. When roused he appeared 
intelligent and a good witness, though his reaction time was prolonged. There 
was great apathy and disinclination to be bothered with the fatigue of examina- 
tion. His speech, when obtained, was normal, and there was no apraxia. The 


- patient gave inaccurate replies to smelling tests. 


Visual acuity in both eyes was d. The fields were full to rough testing. 
Papilladema measured four dioptres in the right disc and five dioptres in the left. 





Fic. 4 (Case 10).—Sarcoma of the genu of the corpus callosum, exposed from above. 
This extremely vascular and hemorrhagic growth had produced internal hydrocephalus by 
obstruction of the foramina of Monro. 


The surfaces of the dises exhibited a greyish speckled appearance, there were 
no hemorrhages and no macular disturbance. Convergence was poor, especially 
of the left eve, and there was weakness of the right external rectus with fine 
nystagmus of the left eye on looking to the extreme right. Taste was normal 


on the tongue; there was marked tremor of the protruded tongue. There was 


slight weakness of the left lower face on voluntary and emotional movement. 

A detailed examination of the motor system revealed no weakness, ataxia, 
or involuntary movement. Tone Was slightly diminished in the left arm and 
leg. All the arm-jerks were absent; the knee-jerks were sluggish; the left 
ankle-jerk was brisker than the right; the right plantar was flexor, the left 
definitely extensor; the abdominal reflexes could not be elicited on the left 
side. There was no sphincter disturbance. 
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Four T ‘after admo the patient WAS seen in an si the right 
pupil was smaller than- thé léft; the left arm was'extended and’ pronated, and 
there Was opisthotohos. Patient had Several fits after this, in all of them the’ 
- left upper limb assuining the same postion the Hen pupil being smaller than 
the left. 
` That evening a right- sided decompression was performed. Five hours later 
‘the patient died.  , ; 

| At autopsy, & large eege was found occupying the genu of the corpus 
callosum in the region of the forceps anterior. There, was an area of throm- 
' bosis, and softening in ‘the distribution’ of tha left anterior cerebral artery. The 
' growth had extended into the right lateral ventricle and there was:considérable 
dilatation of the posterior and. descending horns, with compression of the right 
“internal capsule (see fig. 4. 


. Case 11: (National Hospital, Queen "Seine, London). — Tumour of splentum, 
invading the right optic thalamus. Four year’ history of epileptiform convul- 
* sions. with visual aura. One month, ago onset of mental change—apathy and 

d of memory -for recent and remote events. .Great lethargy, and later, 
delusions of persecution: Bilateral pamlladema. Pallaha. Unequal pupils 
and double :viston. . Slaght progressive left-sided weakness with sensory loss. 
_ Sudden death after a severe attack of headache. | ! 


'. Elizabeth H. Bed 37. Manteca under Dr. Buzzard, August 10, 1894. 
Four years ago the patient began to suffer. from epileptic fits. She stated 

-that her attacks were preceded by a sudden flash of bright light; or a sensation 

/ vol darkness that seamed to come over her from the left side of her head: 'Phis' 
 W88 ‘accompanied by & sensation of ' ' fearful dread. " An eyewitness stated. 
that shé gave two scréams—the first, B scream of ' ‘Iti is coming "—-the second, 

— A hollow cry, coincident with her fall and loss of consciousness. 

3 In the attack the head and’ eyes turned to the left, and later there was 
bilateral jerking of the limbs. On regaining her senses the patient moaned 
great op ifi in, pain, and if spoken to would go off again into another convul- 
‘sion.’ After thé attack ‘patient was said to be dazed and to: suffer from 

/ headache., During. the attack patient usually bit her tongue. There was no . 
‘history of automatic acts following the seizures. be 
„Àt first she used to have several attacks each day. Afterwards the fits 
, occurred ‘about once & week, ` Before each fit she was conscious of a light 
revolving on the left, side and everything around becoming quite dark. Some- 
times she was conscious of what looked like the shadow of a person on her left 
‘side, but this feeling was never followed by convulsion. W^ x 

One month ‘before admission patient had a. very severe attack, and after 
‘that her brother noticed extreme: lethargy - day: and night, great apathy and 
memory defect: . Her speech, too, had - ‘become slower. GE herself stated 
that occasionally she saw double. 4 

The patient gave a history of previous good ‘Health: The satan had 

‘ always been regular. -The family history, showed that one sister suffered from 
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fits, a an uncle had committed suicide sid an aunt had died i in an asylum. T Her 
mother and one sister had suffered from consumption. S 

On examination the patient was a well-nourished woman of good colour. 
Her facial expression was placid, almost vacant, and cerebration seemed slowed 
down to a remarkable extent. Shë seemed to have lost interest in everything’ 
and wished only to be left alone, untroubled. Her memory was impaired for. 
recent and remote events. She could not remember where she was,’ and 
thought that she was going fo be ill and treated in some way. She did not 
recognize’ her relatives and was constantly dropping off to sleep. Her speech 
was slow and sibilant, and she frequently repeated words and syllables. She 
never complained of severe headache. Vision im the right eye was Ze and in 
the left eye Je" Both optic discs were blurred. with three dioptres of swelling 
in the right disc and five dioptrés of swelling in the left dise. There were no 
retinal hesmorrhages. “The fields of vision were full to rough testing. 

A-detailed examination of taste and smell revealed-no defect of smell but & 
general blunting of taste. The right pupil was smaller than the left and there 
was slight left lower facial weakness. There was no motor weakness of the 
limbs; the tendon reflexes were brisk and equal; the upper and lower abdominal 
reflexes were brisk, and there was no incontinence. Some blunting to cotton- 
wool and pin prick was noticed on the left side of the trunk, limbs, and face, 
_arid sense of position was impaired in the fingers of the left hand. 

Three months later the patient's mental state continued to detériorate. She 
was continually getting out of bed, resisting, and talking about plots. against 
her, asking often for a policeman or a clergyman. She accused the house 
physician of being & great villain who plotted agamsb her, and did not recognize ; 
either her doctor or her nurses. She took a long time to comprehend what was 
said to her. : 

Later, the patient became mentally aidan and fis swelling of her discs 
subsided, Two months later she, again became dull mentally, lethargic and ` 
apathetic. Delusions of persecution again became evident. She thought that. « 
her’ food was being poisoned, and again that she was in an'asylum. There was 
no apraxia or aphasia, The drowsiness increased and slight left- sided weakness 
became evident The temperature rose to 102° F., and she developed á bese 
pneumonia, from which she recovered. : 

' Ten months after admission the patient was getsing up ER some hours each 
day, showing definite left-sided weakness. Pourtesn months after admission 
she died suddenly after a severe attack of headache. WW ) 

ı Àt autopsy a tumour of the ‘splenium was found, invading the right pone 
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' The visual sure in this case would appear to be due tọ the extension : 
of the growth towards the occipital cortex. The psychical changes ‘are 
worthy of nete. In the early stages drowsiness and vacant expression 
were observed, with slowness of thought, speech, and action. - This is 
the only one of our cases in which definite delusions of persecution 
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arose. The. remissions in the mental: stato, ‘which? ‘were first emphasized 
by Ransom, ‘are typified i inthe latér history off this patieht. i 


D 12. (Johns. Hoplans Hostal Baltimoro) — E no of poster tor two- 
thirds of corpus callosum. Fractured skull seven. months before admission. 
Since then frequent epileptiform convulsions. Drowsiness, faslure of memory 
pns apathy.. Admited-comatose. Slaght left hemiplegic weakness. 


" James B., aged 59. Admitted under Dr. Dandy January 21, ii Died 
January 30. ` l 
Seven months ES admission patient was hit on the head by a falling bree 
'' and sustained a fractured skull, but was able after a week to return to his farm 
‘work. After this accident he suffered from frequent generalized epileptiform 
` convulsions, and it was noticed that his’ mentality was becoming duller, his 
. memory more defective, ‘and slowness ahd poverty of ‘thought became marked. 
. Three weeks before admission he went to bed with headaches and drowsiness. 
., » On examination there was slight left hemiplodio weakness. The fundi were 
 .normàl The day after admission ; ‘ventricular puncture was performed, and ` 
‘showed that both lateral ventricles were dilated. Ventriculography showed 
` the dilatation mostly-in the anterior horn of the right ventricle. The skull 
^ showed evidences of old fracture. 
At autopsy the ventricles were found Bà be dilated and to contain RE 
4 "stained fluid and clot.. A soft, gelatinous tumour grew from the middle and 
posterior, third of the corpus callosum into the ventricles, destroying the body 
" of the corpus callosum and the. splenium. | 
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E is worthy of ‘mention that in this case and in Case 14 eras is 8. 
GE E of fracture of the skull. .It is commonly taught that trauma 
plays no róle in production of gliomata, but Cushing has suggested that 
a it may do so in sarcomata and endotheliomata. A history of head injury 
"js relatively frequently obtained in patients with cerebral tumour, and ` 
. ihe explanation - -of it may be that the impairment of mental Mee mb 
ae ‘the result-of the growth, renders the patient Incapable of avoiding . 
accjdents E PX , 
Gase 18 (National Hospital, Gen Regen London).—Tumour of the middle 
N^ the corpus. callosum and the right island of Heil. Gradual onset of right 
hemiparesis, weakness spreading to the left side, with memory defect, slowness of 
cerebration and, depression. Fats.. Tremor of left arm and leg. EE of 
: T9 cells “per ‘cmm. im the cerebrospinal Shad. ‘ 1 
. William T., aged 59. Admitted ünder Dr. Taylor, August 24, 1919. : 
-Five ECH before admission the patient, who was left-handed, began to 
` have “faints,” at his: work, and his wife noticed the gradual onset of weakness 
and shaking 1 in ‘the right arm and leg. The right-sided weakness became pro- 


. gressively Worse, and” sis days botore admission the left arm and leg „began to 
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be similarly” vital" Doné ‘thé bight days ‘Preceding : m Sisto Toi SÉ 


hospital,’ tha’ "patient had . three: epileptiform | convulsions ‘with loss’. of , ch) 
` solousness, ‘eck lasting only & fom minutes. He’ complained, on admissión; ol 
e severe frontal headache. Es e : : PEE 
On examination thes.pationt was apathetic and alow of speech and: «ceret, 
predi do: but ‘there was no aphasia. He ‘complained that ` ‘his. memory’ ‘had 
"gong" and that he felt intensely SE Both oo disos were blurred: but ^ 
‘there was no appreciable swelling. — GE 
, On testing with. cotton-wool and, pin "m ‘the ‘patient Geen SE 
E on the, right halt of the trunk and right limbs; and “in the right upper’ 
E limb there was considerablé loss of the. sense, of position. | There was weakness ` 
` of both upper, limbs, greater in the right.’ Thé right lower limb: was flaccid and 


De feeble, voluntary power, retiained..only’i in the quadrideps and adduotors. "The 


tendon: ‘reflexes wero elicited briskly.: The knee-jerks' were briskér on the right : 
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` side than on the ' left. Right ankle olonus WAS. present. "The right ‘plantar . 
| response ; wag extensor, the lett. flexor and thé, abdominal refléxes were, absent ; €, 


. òn the right. side and present’ on the left. ` Marx CNET , 
"One week later.the. patiant, although conscious, stated that he foli T 
` and. depressed.” An occasional ‘tremor, was geen in: the left "upper and lower: 
limbs: Both plantar responses, ware definitely exténsor; ^. a bg. ot 
Cérebrospinal fluid. — Clear, Golourless; 79° cella per cmm., Jargé ind no 
Yàcnonuelóars and phagocytes ; .&lbumin. 0'05, per’ ‘vent’; chlorides 0 73. per 
cont: ‘good reduction! of Fehling ; Wassermann. reaction negative.,. ui 
 / The temperature- rose to. 105”. E., and tho ‘patient pecans GE and *. 
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> died. on September B, 1979 — AE s vo | Can 
GE A5, ‘autopsy! á tumour was found. occupying ‘the: middle of the corpus : 


callosum and running eee on the ent side to the island of Reil. SE 
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‘sIn this’ case: the ‘attacks were simple, slight losses: ‘of consciousness,’ 
-withéut eonvulsiotis: / Here. again, but. for the result of ‘the examination’ 
‘of ‘the. cerebrospinal fluid, a diagnosis of cerebral. arteriosclerosis might 
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"Cases 9, A. 5, 6, and 18. presented tremor or tremulonaness i in oné or. 
‘mote limbs. Cage H had a right hemichoreg: ^In Case 5 ,& tremor. of . 
ihe right upper limb was associated : with & statuesque galt, rigidity, and.. 
Parkinsonian attitude. . This has‘ been- noted’ also by Guillain in g Case , 

" published i in) the ‘Annales de Médecine, i in 1922, and by Bristowe in one 

| of ‘his four cases . published ‘in 1884.' As in Case 6° of our. series, a, 
| pyraniidal hemiplegia on the one side may: 'be associated with tremor.i in ` 
the contralateral” limbs. "Fourteen of. Tiévy-Valensi's cases had. in- 


d voluntary movements, ' In eleven of these: cases there was tre rhythmic. , 
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" E tremblement,” in. two, onc there: Were, " chogeifoim inovéments, and’ in 
i- One, case, successive clonic dereen! of ell Dr oe WER - 
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04 Tn seven of our cases. an examination of the cerebro-spinal fluid was 
d made, and i in two the ventricular fluid. was examined. . In three of these 
‘eases only ‘were the findings ' entirely negative. . Four of. the cases 
‘showed xanthochromia, i increase' of : total protein (0°06 to 03 per cení.), 

7 with pleocytosis varying from 10 to. 79 cells per emm. "These findings, 

W jh a series of tumours selected because of their strict confinement to the 

A [corpus callosum, seem to be of very great importance. . s 

Co The: examination of cerebrospirial fluid inthe majority of Se 
^, tumours gives negative results. Alterations in the cerebrospinal fluid 
Së in cerebral tumour &ppear to take place only when the,tumour. itself is 
~ “actually in relation to the cerebrospinal fluid, either in the ventricles 
B Or basal, cisterns,” 22 can be easily understood that from their situation 
vend vascularity, tumoura of ihe. corpus » callosüm are likely to give rise 
A: direct passage of blood protein and, tumour cells into the cerebro- 
D spina]. ‘fluid. - ‘Meningeal. ‘OL cortical tumours ` are usually firm, avascular 
`. endotheliomata, and: they rarely cause any alteration in the fluid in spite 
POE their size. In the multitudirióus case reporís extant on tumours of 
Ae “corpus callosum; the: ‘records of cerebrospinal fluid ‘examination | 

- are "incomplete or altogether ‘wanting and, so far,as we can ascertain, 
no‘ other. writers have smphasizpa, Keen changes in the cerebrospinal 
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SE TT des trei Bympioms Oss d 
s. lu seven of’ our: fourteen cases the pupils were unequal. ; In one 
e case the. inequality 3 was noticed: only ‘during’ epileptiform Din, In six 
` of our: 8868 some degree, of ‘aphasia was present, and in, these cases 
; e the predominating weakness was'always on the right side. In Case 18, 
> in which the , predominating. weakness was right-sided, aphasia, was 
: absent; ‘but here'the patient’ Was, left- handed. In all cases in which 
V the predominating ‘weakness WAS, left, sided there was no aphasia: what- 
` Ger, In ‘the aphasic cases perseveration Was Toar ked, and ‘in. Case 9. 
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EI patient had “echolalia. a. rs a _ 
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P PES Kat General Syinptomatology. e 


z " Most avthora, are. in agreement with: Bristowe that ` in tumours -of 
athe corpus callosum the general SES of increased intracratiial | pressure 


è 


| xn "më gorpus, caz tosba AND, rS. TUMOURS c7 A0 
pU n 
* of the posteriot cligioid. processes of the pituitary: GE? ‘Occasionally 
GEN masses in the M eis of thé PES callosum may be visible. 
, ‘inthe X- “ray. o 60 
; Although we sage had but little opportunity for sun observations, 
tb would appear “that ventriculography has a considerable field in the 
P ‘diagnosis of these median tumours: In Case 7 it established the site. of 
' the tumour. Ventricular distortion: is an almost constant: post-mortem 
finding and ‘the ibi m frequently involves the EES lucidum. 
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E T Locantzation WITHIN THe ‘Corpus Cannosom. 


. The diagnosis. of tumour of the corpus callosum has ee in the past 

`- 80 largely a matter of conjecture, that any attempt to formulate Jocaliza- 

tion of the growth to particular regions of the corpus callosum would 

. appear to be almost. too idealistic, We believe that this can be done 

only; in raré instances, i in which the‘clinical picture is distinctive and the 

-“ neighbourhood ” symptoms well marked: In 1899, however, Schiipfer 

- attempted to draw up criteria distinguishing: the portion of the corpus 

`. callosum’ which was invaded by-the growth.. He stated that tumours of 

the genü' were characterized by: (1) The early development of psychical 

in. relation to motor ‘disturbances ; (2) isolated, or early unilateral or 

l E bilateral central facial palsy ; (3) & tendency. of the head to rotate towards 

the paralysed side ; (4) rigidity of the neck muscles; (5) greater paresis 

` in the arms than in the legs ; : (6) ataxia. 'lumours of the middle 

` portion wereffaid ` to develop & paresis of both upper and lower limbs, 

E seo to a total paralysis. Tumours of the splenium were marked 

* (1)-onset of paresis in the. lower limbs. before the-upper limbs ; 
o ES of facial paralysis; and (3) & weak, uncertain and ataxic xd 
. We have been unable to confirm these observations. 

n - à 


DUE ERE  DrrringkTMAL Didanosis. 


In making the diagnosis of a tumour of the corpus callosum we UN 
ah to consider, ‘firstly, the differentiation from pathological cerebral con- 
ditions. other‘than tumour, and secondly, the differential diagnosis from 
` tumours in ' other“ regions of the brain. -The condition most closely 
simulating the syndrome presented by tumours.of the corpus callosum 
is cerébral arteriosclerosis. "The: -psychical changes, bilateral pyramidal 
signs, tremor and other involuntary movements may be closely simulated, 
and, as we have already emphasized, in-many cases of corpus callosum 
` “tumours the general EE of increased intracranial pressure may 
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the denn’ to: "n splena, e didobvered es chance finding. Virchow 


We had called sttentionto the fact: that at^ the geni; ‘and. in the neighbour- 
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,hood óf ihe: anterior ‘pillars’ of: the: fornix fat: may be found normally. 


< Rokitansky described a lipoma the size ofa pes in the ependyma of the 
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corpus callosum. Similar. 'CB868 have been, described by Pagliese E 
Steigert (1909), Wiirth, (1908),, aid othérs. SS KE 


e RS ‘Gliomatous ` tumours of the: "corpus. callosum do not: tend to grow 
' "along: thè, strive. Thosé’ of the: genü i extend into the frontal poles, those 


LI 
4 


DA. 


~ 


i 


* 


1 


A 


t: 


r 
Y, 


l 


A 


M 


r 
e 
QE 
Ki 


oi the middle portion, into the’ Corpus striatum: and downwards towards 
the. third: ventricle. Tt. may. frequently be noticed that growth into the 
lateral ventricle i i8 limited by, the ependynia of. ‘that structure. This Was 
a marked feature in Cases 2, 5 and 10 of our, series. Tumours of the 
spleniuni tend to ‘extend into thé optic thalamus, ‘and along the: optic 
radiations, “pushing into. the body and ‘posterior horns of the lateral 
veniricles, ef a ep REE go E ^ 

i Borie: distortion of ‘the intérnal cm ii whole or part is alinost, 
billy found, : and the. lateral ventriclés are rarely symmetrical! 
' Unilateral hydrocephalus may be met with from blockage: of the foramen 
of Monro, and i in, tumours ot the splenium obstructive internal hydro- 
cephalus: occurs front blockage of ‘the aqueduct of Sylvius. ' Some degree 
of internal hydrocephalus may rise, apart from ventricular obstruction, 
‘presumably!due to: ‘deflection of ‘the falx, with consequent compression | 
‘of the great .vein of Galen; thus inducing, an..excessive production ` of 
cerebrospinal flnid, Go A GUCCI E. yo 
| Thromboses 1 in the distribution: of the anterior. gersbral artery, are 
, met. with. -very frequently. It will be recalled that Ehe main branch of 
this artery, aftergiving off the calloso: marginal artery, courses backwards 
along the indusium of the corpus callosum, supplying the anterior 7/8 
-óf the corpus callosum and the centrum ovale in the region of the’ head 
of the caudate n cléus: - The two Halves of the choroid. plexus may be 
` widely Separated. by ‘growths of the splenium, and this structure may 
"be compressed’ 80 that Hä lies ini-apposition to the lateral walls of the 
“body of the ventricles. Z ES déi ! : ; 
Y In'Lévy-Valensi' s series of T4 cases, ' the neat was EE 28 
times in. the genu, i9. times’ in the splenium, and 8 times in the body of . 
the cofpus , callosum. In. 19, of these ‘cases "the whole of the corpus 
‘callosum: was involved. ‘Ina large Series collected by Bruns, growths of 


5 5 the. corpus. callosuin, were: found threé times, more frequently in men 


than’ in, women, an. most | frequently. between the ages of 30, and 40 
erg, © Sed "n. E rs " Pop d TEN Sa 
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L REACTIONS IN ^A. CASE. OF CERVICAL SYMPATHETIC. 
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APPLICATION, TO NEUROLOGYS SU o T m up 
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SE PEE skin 18 “innervated by two sets of nerve-libres, the Bensory and". 
` the: &ynipathetic. . "Each has' its definite function, andi each, at its com- i 
mencement, ‘takes: a different path to reach ‘the akin; the ganglia and the: 
“ells: lie. in different situations and’ can. be damaged separately” The 
‘general effects of ' destruction 'of each. type* of nerve are wells kxiown. 
' When. & sensory, Herve 18 cut or damaged, sensation is lost over the atea , 
, zof akin. supplied : be that nerve. Sometimes, howéver, ib is ‘dificult. to 
. decide where ‘the ‘nerve de damaged ; $ the’ sensory “logs may be due Jon ` 
injury. of the’ 'herve;. ‘thie ganglion Or. the Apinal , cord. Whén' a sym-- 
pathetic i nerve ‘is damaged, -yaso-dilatation, occurs in the ‘ares, - supplied, : 
the; -pilo-motor spinal. reflex i is lost and. the secretion of sweat is. arrested; 
buf again’ itis nof ‘always, easy to locate ‘the. lesion, ' which. may be In. 
. the: peripheral: “part of the sympathetic system, in he. ‘ganglion, or 
‘central to this. n the case of ' the sensory. nerves ‘the recognized. keete. : 
. - insuficiont to show whether the petipheral fibres are, degenerate or- a 
' for: thé sympathetic nérves,’- this can ‘be ‘determined only’ by, , 
oE of, pilõcarpine; “Recently, however, two simple . ‘eat. 
. have “been madé available through: the "work of Sir, Thomas. Lewis,” i 
. Ronald T. Grant and other collaborators. [1] [2] on cert&in reactions’ of, 
the human bkin ; these tests should be of valge in neurological diaghosis;;. " 
since they. show. clearly whether. the peripheral nerve-fibres,, sensory- 
| and: sympathetic, are irifact or ‘degenerated: A EA "OW 
Sensory nerve’ test. It" has been shown [2] that, abon 'nórinalákin. z 
“Gs ‘injured: in any way, for éxample, by mechanical, thermal or chemical 
ay it reüóts in & definite manner ; ER triple response ' ‘of the "blood 
vessels. occurs: ' At the site of i injury a cal red spot appears - (local $ V&80- , 
; dilatation) followed by whealing: (local. oóderna) ` around: the wheal 4 as, EA 
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dus (reflex uA gata, Itii ig s ine that is of interest in nerve 
lesions. In normal skin the Hare appears in about fifteen to thirty 
-seconds after the injury as a pale red flush, which gradually increases 
in intensity , and spreads outwards. At its height it'is bright scarlet in 
colour and extends for about 1 to 3 cm. round the injury and has an 
ill- -defined crenated edge. While the local dilatation and increased 
permeability of the minute- vessels giving rise to the local red spot and 
the wheal are entirely independent of the nervous system, the arteriolar 
dilatation giving rise to the flare is dependent on a local axon reflex; if 
‘the'sensory nerve-fibres are degenerated, the flare fails to appear after 
injuring the skin. , Contrary to-Müller's view [5] that the flare depends 
‘upon the integrity of the spinal reflex arc, Lewis and his co- -workers [2] [3] 
have shown that the flare is not affected by fresh peripheral nerve 
. section, but is abolished after degeneration (recent or remote) of the 
sensory nerve-fibres; the flare fails to appear from about the sixth day 
"onwards after nerve section. It follows, therefore, that in the case of a 
patient ‘presentirig anesthesia of more than a week's duration, if a flare 
appears on the anwsthetic skin after injury; it may be concluded that the 
) peripheral sensory nerve-fibres are intact and that the anssthesia is” 
either due.to a lesion central to the dorsal root ganglion or is hysterical 
in origin. lf the flare fails to appear on anesthetic skin, it may be 
concluded definitely’ that the peripheral sensory nerve- -fibres are 
degenerated. S d] 
For out the test, a needle scratch forms a suitable injury. 
he flare is not conspicuous on the skin of & limb; it can 
dily by first congesting the veins of the part to render 
tic; then, after injury, the flare appears bright red on a | 
sand: as'a result of the increased blood-flow TEE the 
d arterioles, f 
Sympathetic nerve test —It is well known that erection of the hairs 
F may "be. produced on the human skin by means of a reflex through the 
central nervous system ; the application. of & piece of ice or various other 
appropriate stimuli to the skin over the spine causes a generalized 
erection of the hairs, especially if the body is uncovered in a cool 
room. Failure of goose-skin to appear on a part indicates interruption of 
' the reflex arc, but doesnot show whether the peripheral sympathetic 
fibres are degenerate or not. It is also known that if the skin is 
“sharply struck with a ruler, goose-skin appears over the exact area of 
- ‘stimulation; this is a direct response of the pilomotor muscles and 
occurs even when the peripheral nerves are degenerate. Lewis and 
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‘ABE ^ | "OBI Ar, Anois "AND CLINIOAT casn: p pod 
) Marvin In "have regenitly shown that if the skin; ig stimulated’ i mon 
of; a strong faradie current, goose- -skin: appears | for: a greater or: lesser: 
distance’ around thé electrodes. This goose-skin is not the result. of, Bc 
central reflex but is due to ‘the spread of nerve impulses along a plexus’ 
' of sympathetic fibres in the skin; the absence, of this local reaction ' 
Kb of. the, pilomotor. mechanism to faradism shows that the sympathetic ' 
) "neryes have, degenerated. aa E E. T 
x mo ‘observe this reaction, Lewis and Marvin employ ' 'à du. Bois 
V Reymond coll connected to a .two-volt accumulato, the current uo 
| - the secondary coil being carried to’ twin platinum contacts lying 14 mm, 
apart. ‘The secondary coil is placed at ‘such & distance that, when: e k 
| , current is led' into the unnioistened. skin, it is quite painful; a faradic 
" ourtént, of this intensity is usually necessary to get full elevation of, 
the "hairs. In about four or five seconds the skin’ begins to show small ` 
ii discrete elevations, best séen when these are obliquely i illuminated ; these ` 
f quickly. grow’ in. prominenoe , untl full goose-skin ig manifested i in ten, 
u : to twenty: seconds., Upón the, fore-arm the areg at first involved- extends 
a centimetre or two from the electrodes in every direction, but if the .. 
_cutrent is maintained it spreads farther i in the gkin, gntil it may involve 
ur an areg approximately circular and six, or more. centimetres in diameter’, 
on. the leg the aroa is, often larger. It je bo be noted that faradi, 
'stimulation of the skin also produces the typical reaction 60 injury, the’. 
„local red Spot, the whee al and the surrounding flare appearing i in the 
' skin. (s | : | 
- Application. of the tests. cote. practical "m 
"tests , is illustrated in the. following case of. sarcoma: 
.. complicated by & cervical: sympathetic ‘paralysis’ ani 
: paraplegia, | GENE n MAE 
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E, * he patient, 8. girl, aged 18, was admitted to, Uie College. Hdspits 
under the ogre of Mr. W. Trotter in July, 1927. She was: pale and thin anc 
Ns had a Jump, i in fhe left posterior triangle of her neck. , This was about eight; 
centimetres in diameter, hard and fixed to the first rib; it was nob connected to 
^ the spine. ‘The ' Mass éxtended down into the chest, giving rise to definite 
physical signs, namely, flattening, impaired percussion note and: diminished 
breath sounds àt the left apex; the rest of fhe chest: showed no abnormal: 
'" physical signs. X- -r&y examination revealed that the left first rib was much 
,' eroded by a neoplasm extending down into the thorax, but’ the vertebral column, 
. wa8 not involved. The Wassermann reaction was negative. ‘An excised portion .” 
of the mass was. found microscopically to be a round-celled sarcoma. ' The ` 
` sgiüwth also affected the nervous system at the ‘root of, the neck on the Jett, 
: side; the DLE nerves being chiefly involved. '  There.wa8 in addition 
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5 skin failed to appear: it M d little less exténsive a about. half an sch all she 
ped round the arm. The sweat reactions on the face were not noted. 

These facts pointed to interference with the sympathetic nerve supply to the 

= efi side of the face and left arm. It was not known whether the peripheral fibres 

for the face were degenerate or not, but the absence of sweating on the fore-arm 
~ — after the administration of pilocarpine indicated that here the peripheral nerye- ` 
wi "fibres were degenerated. | 
| The sympathetic supply to that area was further tested by loeal faradization 

^ - on the same day as ice was applied to the spine.” Faradic stimulation of the 

- skin of the left arm failed to produce goose-skin over the same area in which, 


re .. 





^. . Pe, 1.— Photograph of left upper arm to show the pilomotor response to the application 

of ice to the cervical spine on November 21, 1927. Distal to the line A—B no goose-skin 

. appeared ; goose-skin was more distinct on the posterior aspect of the upper arm behind the 
line C—D than over the point of the shotlder. 


— it failed to appear when ice was applied to the spine, and in which sweating 
was absent after the administration of pilocarpine, Proximal to the line 
of demarcation already described and everywhere on the right arm good 

K “goose-skin developed. On both sides of the face distinct but less extensive 
goose-skin was obtained. The results of this test confirmed the conelusion . 

‘that the sympathetic fibres to the arm were degenerated and provided the 

. additional information that the peripheral fibres to the face were intact. 

The patient was discharged from the hospital on November 25, 1927, after 
radium had been applied to the growth in the neck. She was subsequently 
treated as an out-patient by desp X-ray therapy. Her condition remained 
^ unchanged until the end of 1928, when her legs became weak and her gait 
tottering. She was re-admitted to hospital on November 23, 1998. She was 
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> 
ber ` found to have a paraplegia from the second oman segment downwards ; this 
äs accompanied by retention of urine with overflow. Severe cystitis subse- 
ve quently developed and the retention gave place to incontinence. She had not 
Se -wasted greatly since she was first seen in 1927. Evidence of a secondary 
| “deposit in her left lung was found clinieally, and this was confirmed by X- “Tay 
e - examination of her chest, which showed a large deposit, about 5 em. in diameter. 
* “In the lower cervical region the primary growth was visible as a large mass 
invading the first and second dorsal vertebre, as shown by rarefaction of the’ 
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ans A "o 
KS br Area B = skin anesthetic as a result of a peripheral nerve lesion, 
A C = skin anesthetic as a result of a paraplegia. 
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1997, it was clear that both these changes were more recent than that date. 

— There was complete loss of movement in both legs; the patient was unable to 
‘use her intercostal muscles and employed the diaphragm for respiration. "There 
was no further disturbance of the motor functions of the left arm, as compared 

with that in 1927. The signs of involvement of the sympathetic nerve supply 

‘to left arm and left side of face also remained unchanged ; after administra- 
JBRARN.—VOL. LII. e 29 Ct 
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. bodies of these bones. On comparison with the X-rays taken at the end of © 
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therefore result should the neck-hole be in the wrong plane while 
remaining strictly circular. A circle had to be adopted on account of 
‘the great difficulty of achieving an air-tight joint with an elliptical 
aperture. The diameter of the neck-hole is sufticient to allow of about 
+ cm. free play with large-sized necks. An air-tight joint round the 
“neck is obtained in the following way: an inflatable rubber collar with 
an 8-in. circular skirt attached is slipped over the head and inflated so 
as to fit the neck exactly, without causing pressure and discomfort, 
The subject having been seated in the box and the front half of the lid 
clamped on, the skirt is spread evenly over it. A pair of boards con- 





Fic. 1.—Sketch of apparatus. 


sisting of right and left segments, cut so as to cover the lid exactly, are 


then placed on top and securely bolted down on the lid. The clamping 
down of the front piece completes the preliminaries. It is a matter of 
some importance in ensuring the comfort of the subject to test the 


height of the seat and alter it, if necessary, before fixing the lid in ` 


position. Too, low a seat, helped by slight sinking into the cushions, 
is liable to cause the subject to be partially suspended by the chin and 
so give rise to discomfort and restlessness; while too high a seat brings 
the shoulders up against the lid and causes undue fatigue of the neck 
muscles in holding the wholly unsupported head upright. We obviated 
this latter difficulty by slipping on a second and loosely fitting collar 
which, when inflated, acts as an air-cushion for the head, allowing of 
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'urrent “allows. “exceedingly small and raj 
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i have found a nae position, 1 ‘nor did it Pu more: ‘than once or 
twice that? records had to: be’ discarded: on-áccount of movement when 
teason&ble precautions were taken to make the subject. a8 comfortable 


E: . " i 


WË? possible. "s ) ee 
‘Throughout our experiments we ‘have abstained so far as possible 
from’ any, suggestion to our subjects that we were investigating the 
E rhythm. and volume’ of respiration. - Although: the majority of them. 
" ^, "were either medical students OP qualified : ‘medical men and women, we 
E ‘found: that most. of them unhesitatingly: accepted the suggestion con- 
i “veyed” in very vague terms that the object of the experiment was & 
a Thetabolie investigation, and paid no attention to their breathing. We 
I attached. great ‘importance to this ‘point at first, since there is no 
CH question but that the psychological factor is of great importance in such 
* | experiments. However, subsequent observations on ourselves and 
' subjects .who had already been experimented on, and therefore knew the, 
‘+ purport of the apparatus, have tended” to show that under the conditions 
n z “of the experiment ' there is little. to bé. feared from the. knowledge that 
: ' respiration i is being investigated, . . By allowing a few minutes to elapse 
n ` (ben on :an average) from the time at which the subject is first seated 
P "in the box to the commencement of: the actual experiment, it was easy 
to satisfy ourselves, both by | questioning > ‘the subjects and examination. 
oe ef the records, that bréathing Was always normally’ and unconsciously 


S'performetl. - "I 

Sg M x EN SUBJEOTS. ` | | 
b “The subjects examined were forty- five women and twenty-five men. 
: Of the ‘women ‘thirty were, medical students or newly qualified 
Y is ; practitioners. from the Royal Free Hospital. Of the remainder, five 
& 7o were occupied i in. scientific work and ten in literary and “artistic work. 
` Of the,men twenty-two were either medical men attached,to the mental 
‘hospitals. service or trained scientific assistants in the laboratory, one 
|, wann young mathematician; one, a barrister and one. a business man. 
>, -The great majority of our subjects were therefore trained in a scientific 

pum occupation and with ten exceptions they were under 35 years of age. 
- Tn the present series of experiments ‘we found that when the subject 
"^ ‘gat in an unoccupied state in the box we were at once ‘able to demon- 
f strate the existénce of two types of respiration. In the-one type the 
rhythm and the amplitude of. the respirations remained absolutely 
$ regular - in the other both the rhythin and amplitude. were, exceedingly 
| irregular. . Pauses of varying length occurred between the: respirations 


.' and the’ total ventilation might vary: several ‘hundred per cent. between 
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“any tiyo. successive’ i breaths, It was farther noted that. even in ‘the cases; 
of disturbed respiration the’ subject, tended to Thaintain ‘the total ventila~ 


‘tion ovér any corisiderable period at the same level by conipensating for, 


D small breath by one or more succeeding large ones, or by following -& " 


T lengthy pause by. respirations of either increased frequency, Or increased 
toan size. 
ments, demonstrated that the, irregularities could not haye’ been caused 
by. movements other than those of respitation, e. £^ fidgeting i in the box. ’ 
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The | subject is engaged in adding up ooluinns of: figures between the two crosses. Lower line 
' timé in minutes. Note the uninterrupted Fogularity of the breathing, at onset and cessation ` 
, ol work. - Em . NO oos p t. : SV etas 


1 Y = + i 
"Fio. ER) xA — ‘taken under ger eirhilur cirourhstances as A and belon ging to an 
“t auditory” subject (B). Onset of calculation at the cross mark. Lower line time in- 
minutes, rad tol  . ; a 
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di was, nated that the oe of. breathing, regular Or irrégular, remained, - 
constant on. repeated examination "of. any, ‘one subject | and that it, 
maintained. its character even after the subject had been‘ in the box for 


“Over an hour. It did not appear likely that such peculiarities in the ., 


apparently resting subject could be ascribed to fluctuations of Attention. » 


P4 The next step was to see how subjects ‘of the two types. reacted to 
B task requiring’ ‘some concentration of attention. .For this purpose a 
page “ofi ‘figurés' arranged in ten columns ` (thirty-six in each) for simple i 
` addition. was Seu before the subject. 


“Thig compensation ‘alone, apart | from . numerous. ‘control. experi: 7 | 


- Fra. g ped record af : S ‘f visual e De during. rest ‘and mental i E n: 
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Tt was found that subjects who dëi 
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had previously exhibited eR haka persisted i in ‘this during the 
"E of the task. In those subjects: who showed- irregular 


^ breathing-during the resting. stage the performance of the arithmetical 


task was -accompanied by the'same or sometimes a higher degree of 
irregularity in rate and ‘amplitude. The time occupied by the addition 
averaged Seven minutes, and throughout, this period the two types of 


SC respiratory rhythm maintained their characteristics. The subjects were 
N - ` 
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Pro 8. S Badord of subject B at reat, taken at a EAE speed. Lower line time in 
` seconds, Reduced to}. S 
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. not enjoined to make any very intense effort; they were asked to aim 
at accuracy but not to communicate their results. Occasionally during 
-the first few seconds of calculation a more or less complete inhibition of 
.. respiration made its’ appearance. . We are not here concerned with this 
- , transitory, phase, which rarely lasts: longer than half a minute and 
corresponds to the initial increase of tonus with mental effort, and 
which will be discussed lator. ` 





- T. "4. —Similar record of subject A Viet at exactly the same speed. The contrast 
‘between the two types is well marked. ` The differences in size of excursions are due to the 
. fact that. subject B ig a Go man and. subject A & woman òt rather less than average height. 
Reduced ta’ i = \ S 


s- ^ 


- Fig. A shows two wore typical scordi x peius that of & subject 
 exhibitihg 8 markedly regular rhythm, and B of a subject showing great 


7 D irregularity. It will be observed: that addition causes no change i in the | 


> rhythm of A, whilst im B the! irregularity becomes more pronounced. 
‘Fig, 8:is a-record of irregular i respiration of subject B at.rest'taken at 
E: & greater speed. It reveals the complete irregularity of both rhythm 
‘and amplitude, ‘with the tendency for succeeding groups. of respirations 


~ M Ü - 
' 4 e i E Ge? Be i ] | n" hi t 
b k vay D t A. rl n E ( Se ! FE t Mi t r i g p k e A SC = 4, ' QU E DH 
1 fo ` z WW y E ME i h 2 E y 
DEN ORIGINAL 7ARTIQUES AND, Graser, OABHS ! e ede Ot 
MC M TAN SE 4 (t SE A i n DÉI ; x b oe cae H "DE E 


S ‘ yes 
` Ae compensate for SE Of ‘their precursors; T ‘as: to ‘maintain: ‘the’ 


, total: ventilation. Der ‘anit, time at the sanie lével.. ` Careful measure-; sé 

_ ments of the excursions ‘of ‘the lever reveal: a ‘complete uniformity: of - 

the. total ventilation over Jong periods both in the resting ` and working. A 
es . subject, Fig. 4, "which represents the: respirations of. ‘subject A during. , 

, rest, is taken at exactly the same speed as fig; 3, and .8howg.the difference, 
between. “the two types very. strikingly. , In the regularly breathing’ 
"subject the effect of intellectual work is sometimes’ to cause a uríiforin'- 
“lengthening of the expiratoty. phase, which. may: -be accompanied, by an 
increase in total ventilation without, however, causing . an irregularity, - 
the’ thythm: 2 ta S ` ah exc JUS OA Ku. ^ po CM d 
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“IF the two. clásies , of subjects bé. now asked to ai ith & piece. e 
C d poetry and next a piece of. music, the. reaction’ is’ .im the main the. 
` same as that obtained during’ calculation ; ‘the regular rhythfi of the. 
r one remains unaltered, and the irregularity of the other 18 incregeed: . , 
‘The same result ls teg when the two- ‘types. are asked: ‘tO, assemble `, 
silently “the! a arguments pro ‘et contra of an, abstract problem; 8.8.5 ‘the i G 
; freedom of the wl ^ « :;, 7 2 Bel an. I 
CIA córicrete ‘problem’ of the following. Sekten ig now'set : The subject’ 
x 18, asked to: imagine’ that he is. giyen’ a, number of 1: ihch cubes which | 
` he, is | ió'arrange in Buch 8 way as to form a large cube measuring 
1 3 in..à side. The large cube: ig ‘then to be painted. red. all over and. 
“taken ‘Ito pieces.. ` The problem | consists” in working out how many, o 
 the'little cubes will have three sides, two sides, one side painted red, d 
‘and how. many will. have no, ‘paint’ at all.. ‘The: effect: of this puzzle on: UE 
the respiratory rhythm ‘is different . from: that of ap abstract problem. ' S 
" Whilst the subjects witha regular ‘rhythm: cantinue to breathe regularly: 
during the silent unravelling of Ehe problem, the majority, Le, DU per. ` 
cent. of. .& gronp, of. twenty-five irregular | breathers, become regular with . 
> the onset of this task, Hig. 5 shows the effect of this problem on the «. k 
| respirations of subject B. ' Of the five who continued to breathe irregu- . 
, larly, | two; on being: questioned, averrod their inability: ‘to ` deal with * 
' the problem; which they therefore abandoned, ‘but thére'is a. 
: nó record of the rémaining | three being questioned on this, point: zu 
De mee So fat, then, we have. distinguished two. types! of. respiratory . 
55 Behaviour, both of which. persist whether. the ‘ subjects. be. engaged, in: Suit . 
‘arithmetical: ‘work, in recalling. poetry, or. music, or in solving: an abstract ` 
“problema, ‘bat ‘which’ alters when. & problem “involving purely ` "vibügl* 
| imagery is attempted—the: régillat Véi PUREMBE: and the. vr 
| .Wpe ere rum - | i d 
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T 2: A, total’ of; bebe subjects were: e on these lines; and 
"Ap per ent, gave records, characterized by “an irregular respiratory ` 
;Phyhin; "whilst SR per cent: showed | ai ‘regular rhythm../^: ^. 
ps ; The. “persistence , ‘of the two types of réspirgtion: under varying 
 ditetninstances made it appearextremely improbable’ that the irregularity 
Sa | of ‘the. ‘one ‘type WAS due to fluctuations of attention, while the fact 
pr "that" an irregular rhythm became regulas when an atternpt was made 
af + bü solve a & problem requiring y yisuäl imagery pointed to a relation between 
de the. respiratory rhythm and some faékors i in the mechanism af thóught; y 
pA We ‘therefore ‘proceeded to. obtain introspective evidence from’, each 
E subject as to whethér ‘he or she was conscious -of relying: chiefly on 


: ee or pora inser in thought In this inquiry we were confronted 
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SC Fia. 5. a of, subject B while ee ‘ine ^aolving i & problem reqniring visualization 
” and during subsequent rest. Work to n left .of the cross. mark, Test to thé right. Lower 
ee in minutes. Redon. to 3. : 
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i : with some difficulties "which: are, "less apparent, in | investigations under- 
E , taken on subjects iráired i in a psychological Jaboratory., Very Fee of ` 
un T our subjects had any ‘psychological training or were specially interested 
SCH E? psychological problems; some of them ‘were technicians ‘with only a 
s ; relatively small’ amount of the’ type. of education that would be helpful 
"Zb in’ an introspective inquiry into, mental ‘mechanisms. : All our ‘subjects 
DIL “were busily employed, many ob them in Working for examinations, and ` 
E “had, ‘at considerable self-sacrifice found tHe. time to attend at thar 
E ,"láboratory: for the -expetithents.. To havé subjected them all to an 
` ` 'elaboráte questionnaire demanding. considerable psychological acumen 

j an on the part of thé respondent "would | have ‘been. to obtain a small selection 
£ ef utilizable, answers ‘which, fot ‘all we: knew; might have bett repre-. 
x B Sentative of only. one type Ur thought mechanism. We therefore decided 
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|. an ‘irregular respiratory rhythm... . i - dë 
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to aba a. E relatively simple. ‘questions. which would adinit beue. 2x 
forin: of à ànswer from anyone of ,average intelligence, ‘and bo assess the: dps 


B LA 


`, predominant type "of thought mechanisin on ‘the answers given. These.” ; 
‘assessments "wére-màde; without, any reférence: to the plethyémographio' ` 

i records; the correlation sof the two being left -to the end. The questions’ - 
which : “were submitted, either ‘in writing: or, orally, and on “which our’, 
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assessment Was: based, Were as follows :—— wo Fuge quud cu cour = x 


x w x To what extent do you: think’ (a) in derins ‘of your own voice; 


d 


SE (b) in visual i images, and (c) in terms of movement ? Do any 
1 of these processes occur sittiultaneously ? If (a), are you aware.’ S 


C si 


ae 2 of any throat or’ tongue movements ;when thinking a E » s 
care CI -When you recall o piece of ‘prose or poetry di. you hear it or. 
a ‘see it?’ Is it accompaniéd. by. visus]. Or auditory 4 Ge of the e 


x^ E ] a 


000 "wc. eventa i in the piece. apart from the actual words o SES d d 

en ag (8) “When; ‘you ; think of e -person or ‘object do you first. ‘haves to" - 
OMA ir ' ‘recall individual, features in order to" ‘reconstruct fhe whole, v 

.Y. do. you sée ‘them.as a whole? If you have to recall individual . 


T 
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^ ma 


- ^," features do-you have to name each before you 866 it?” NN 
"Gr In recalling a piece of music do you do i 80 in terma of your own 


D - 


voice or of an instrument Lë et, ` Se e S dien , 
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DENT (5): When calculating how do you represent the figures to yourself 2 


TA“ number of othér: questions dealt with points which. will. be eon- 
aidad later, but it was on the answers: to fhe above five'that our 
subjects’ were assessed as: either predominantly making use of. visual" 
.or:of. auditory imagery . in thinking. ‘On comparing this classification D 
“with. thé type .of técord -obtained with: the pléthysmograpli; we; found | 
that “subjects assessed as predominantly visual: gave & record of aen" de 

; "regula S breathing, and that those belonging to the auditory type, exhibited. 

“Of the sixty-seven subjects’ ‘examined intionpectively and beer së 
E the records of thirty-four showed a regular respiratory rhythm; 
.. under all circumstances. : Of. these, thirty- three were assessed by their’ j 
. own account of: thernselves aS being predominantly visual and one only aB, 


& 


aa ’ belonging tothe: “auditory type., The records , of thirty- wo: subjects ` 


showed an irregular respiratory ihythm and of these twenty-eight were: 
“assessed by their’ answers as ‘being of a predominantly &uditory type, - 
” whilst four were judged’ to be visual; One record was rejected Ws ud 
; continuous movement on. the’ ' part of the subject while ‘in the bës, 
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y the true respiratory picture. ra na 
EN Thus of the sixty-one cases. in which records and gestionnaire agreed, Ge 
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bf p& cent. belonged. to’ the visual Áype. with. regular: menting ad 
E? -per / čent. "belonged 4o the auditory type with irregular breathing. 
.' Considering - ‘the facti that’ | Qur; ‘questions were admittedly lacking in 
psychological precision, it is born that the discrepancies only 
4 totalled 7°5 percent. |  . KE: à 
E . "The distribution of the two Gee 18 about the pane in the two . 
i" ‘sexes: ‘Our sixty- one. subjects ‘comprised iwenty- one men who were 
p ` divided into ten of tlie auditory and eleven visual type, whilst of the forty 
`È “women twenty- -three belonged to the visual and seventeen to the auditory 
a type. ` Bincé the "overwhelming majority of our subjects were either 
- connected with medicine Or sciénce- no , occupational classification is 
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NLIS The fact that reru breáthing. id unen regular when a problem 
a. such ge that of the cubes is set—a problem’ that can only be solved 
" bei visual imagery—is , in itselfa strong indication that the irregular 
Peles la aa recorded in the auditory type is causally connected with the 
— predominant use of internal speech, at the existence of which our subjects 
, hint. when they say that they think i in terms of their own: voice. The. 
v image here 18’ an, auditory one but, inyariably refers to the subject’ 8 own 
. vocal- organs. ` It would, however, be wrong to assume that such 
„irregularity, ‘both of rhythm and amplitude of respiration is in any sense 
8 ` point- -to-point. representation ofthe actual respiratory disturbance that 
l would take place were the auditory . images to be translated: into spoken 
_ words. : If this were so, such’ images could only occur, as in speech, 
"during: the expiratory phase, whereas anyone belonging to the auditory 
«type 18 conscious: that. the images arise uninterruptedly, both during 
en “expiration ‘and inspiration. Such 8 person has. only to maintain an. 
t ~~ imaginary, argument in terms of internal speech to satisfy himself that ` 
D the, stream of auditory imagés undergoes no interruption during inspira- ` 
Eis tion. The irregular breathing ofan auditory person cannot therefore be 
vs ^ gegàrded ` ne a mere ‘silent reproduction of the respiratory movements 
_that- would take. place. were the words audibly spoken or whispered. 
mos "That states of emotional. and intellectual tension are accompanied by 
20 respiratory disturbances has Jong been known: It is necessary to 
- discuss shortly the possibility of mental. SEDEM 888 factor influencing 

S * respiration. ae e : ; : T 
Our primary object i in, this. investigation bad been to Bee whether any ` 
‘correlation could. ‘be found, between. lapses. of attention and disturbances 
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: dn. Abs: respiratory: rhythm, ^ The. effect of intonatie. iriteliéctual effort pii. 
ST respitation,,. ‘such ge Shallow and, quiokéned. brénthring; and ‘the ‘occasional: ` 
‘oceurrencé of inhibition i in the inspiratory phise, has: been repeatedly; 
iu studied by observers . ‘ising thoracic and. abdominal recorders. of ‘the: pt 
| Lehmann type. Zoneft and Meumann [7 E from numerous observations :' i 
S, " om/six, subjects were | „able. to. state ; that’ ‘voluntary ; ‘concentration Eé 
"s attention CAUSES, A slowing òf the pulse and ‘aD. ‘inhibition of respiration’ S E 
nel more marked i in the thoracic than i in the abdominal type’, ' algo that. the, , i 
inhibition appears either i in the form of | a total cessation,’ or in B. fattening . " 
| "of respiration: which i ig often accompanied by: an: increased frequency ; Ge 
Bee ‘that’ ‘the ' inhibition’; ‘of. respiration and slowing: ‘of pulse ‘Tate reach : a" 
| ` ‘certain, maximum: intensity, and. then, if the: ‘experiment be ‘continted,-. 
‘ _they,, again, become nornial or evensswing over to, the opposite sid. d 
sv d They ‘conclude that the alterations oft the respiratory rhythm ‘are linked: y 
op with fluctuations ; of. attention.’ One of us (2] in 1921 described * 
ow “similar phenomena, and, endeavoured to show that they, borë i a relation to. 
| the | ihcreased tonii of: skeletal muscles, which it was possible to demon: 
strate. by. myographic methods: ‘during , intellectual effort and which we z 
“have 'receritly ‘confirmed by, observations on the tendon reflexes [3].: Inl 
‘all stich’ cases the, éxperiments. havé been of shott EN rand - ‘the: 
. ^ “attention has been‘ concentrated witht maximum intensity, ` T ae 2 
S ae Apart, from - ithe fact, ‘that’ our experiments were gonduited’ i over.” 
EN ` lengthy Periods "under conditions ‘which’ involved ro great increase” of 
i “emotional or’ intellectual ténsion, ‘two ‘facts emerge. ‘that negative. The, 
ae rexplanation that respiratory irregularity ; is due to. either OY, both’, of ^. 
; . these, factors." Firstly,” the: correlation. betwen the auditory type; "T 
WW "irfegülar breathing, ‘and the, visual and: regular: breathing, which would” 
.on.this hypothesis imply the rhahifestly absurd; agsumption ‘that Only. ihe: e 
| auditory type’ display i intéllectual and emotional. tension.’ Secondly, that; 
k when. the auditory, type’ ‘concentrates ' on: ‘ay problems that; can only: be 
' tackled by the use of’ visual i images the respiration becomes regular, except. 
8 "in those: ,subjéets. who., declared that, théy were "unable: -to conjure. "p ihe: eu 
ee necessary, image dnd abandoned the’ attempt: to sólve ihe ‘problem, Pe Sy 
^.^ Oan tlie. respiratory irregularity: be, explained as. being" due fo, | 
"interference of laryngeal. movements accompanying auditory iniages 7° 
S Oe of us has been able tå produce objective evidence that such’ laryngeal., 
E ` mhovethents may. occur during 1 the tépresentation of singing up and Koran 
* ee an octave, but tHere is. no. such ‘objective; evidence of: their general. " 
E ae “oceittrence during 1 thought processes of the auditory type.,  Btri¢ker, ‘by, a 
introspection and. concentration” of. ‘attention upon. his: own meniále . 
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. "procósses;. came „to? “the ët? ER ` ef the! ‘primary: revival: of "ord 
images. Was by a kensa of movement in, the muscles of articulation, but, 
"ag ; Mott. [5] „points , out; any: '&üch *conceritration must, make' ihe 
- observation of' doubtful : value.’ Of óur' own, subjects, ten: ‘only were, 
d ; conscious: of laryngeal moveinénts during thought, and one described . 
tongue movements. All these sübjects, it is to be noted, belotig to the 
CN à auditory" “or irregularly’ breathing type, but they form a very. small pro-: 
Se . portion of the total number. It wonld be unwise, however, to-conclude 
, from, tlie fect that the majority. of auditives are. unconscious of such 
. -/Inovement&, that: ‘they do not oceür... „ AB anyone may prove. for: himself, 
jt.is & matter óf great difficulty, even "when speaking aloud, to apprehend 
“laryngeal movements. Es L mi d 
` e the. absence of Ans. experitiental"evldgnce the nature of the 
e - connection between. irregular breathing and an “ auditory ” way of 
i thinking. must be left. an open question. ` Tt is-at least a possible hypo- ' 
T thesis that: the continual occurrence of laryngeal movements as an 
D ‘accompaniment or possibly: 8 precursor of verbal images disturbs the. 
d , tespiratory rhythm so.as to, produce either acceleration or retardation 
Es d “and | increased or decreased, amplitude of breaths, according to the 
! phase of respiration | in which such. movements. occur, — co y E A 


^ 


D 4 , con wi D we 4 FE E r’ 
i Fa, 
qum Rebation’ (OF | THE: Two ‘Rusprtarory TYPES TO: CERTAIN. | 
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EE ndi de, aure MENTAL. "PRockssns., S ? 


“By far the siniplest mental pigcess v with which wei ate ‘concerned i l5 

Wi ordinary, arithmetical, dperation ; addition or. subtraction, multiplica- 

` tion or division involve a minimum ‘of valuation. Ton great extent: 

E simple : arithmetical operationis are memory processes in- which the terms 

" of reference &are-8 highly restricted series of'images whóse nature will . 

` be determined by the- type originally employed i im the process of learning, 

to! be the ‘image a visual, auditory: or motor .ọne. An? inquiry was made 

T among, our two. classes of subjects aS $0" their proficiency in ‘mental’ ' 

‘arithmetic. `. We were, of. courge, ptecluded by, the status of our subjects, , 

| KR from obtaining information -by any direct examination such as might ` 

be made with j junior.studénts. The subject was simply asked : Are'you , 
d good at mental. arithmetic ?: ot the fifty who answered this question 
o 4 s twenty- -two reported | themselves as bad and: twenty-eight as fair or good, 
C Of, the. twenty-two `" bad, S cases fourteen ‘belonged. to the. auditory 
(irregular). and’ eight to the visual (cégular) &ype. Of the twenty- -eight 
bs “good, sot ‘fair " ten belonged : ‘to: EDS Eecher and. eighteen to the 

‘regular respiratory type.” ) , Se ' | 
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` Tt may, therefore, be fairly. stated that. eee respiration: bësse à 
a type of mind 4hát is on the whole unsuccessful i in “mental arithmetié;” 
and, that the opposite is true of" the regular, ‘bréathers. í The confections: 
that we’ have: demonstrated between the’ type of. respiration and the type,” 
Of image predominant i in thinking might | at- Geet suggest that ‘the. failure; g 
. of irregular breathers to make good at mental: aritametic was đùe to. their? 
| being ‘unable to form visual images of the’ necessary figures. Such. án. 
(es ` explanation would, -hówevér, be an. over-simplifieation, of the a 
, When. ‘asked how -they represented numerals, of fifty subjects who^ 
. Keplied to this question bleven “reported auditory images alone, ‘and. of ` 
^  these'Bix. belónged to the irrégulàr and five to. the regular breathers. 
) Bight reported mixed auditory and -visual images and ‘of’ these six, 
i ' weré of the, irregular and. two of ihe: ‘regular type. ~ The remaining, 
` thirty-one subjects. all reported ‘purely visual i images and. of thesé, nine- 
` éen" belonged to the regular and. twelve’ to the irregular respiratory type. 
| . Thé, data may be summarized: i in the following z table. T » 
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“i Mental anthmaetio 





Good ,, ^ Bad 


" 








` Auditory images ` UI E^ 3 vs SM. LL. 
` i P oa d 
Vignal and euditory i images d df | QQ48, ^ 
/ Visual only A da ` CE ' a .81 
S ores ee S 





; : d will bes seen. x that ‘though’. out of our original Bixty- one subjects D 
l éwerity-eight with irregular’ respiration had reported themselves as pres. 
dominantly using auditory i images in ordinary: thought and thirty- three’... 

of. the regular type ae predominantly visual, ike imagery of numbers " 
per - does not closely follow that of. thought generally.’ It will at. the same 7 ^ 
| ; time;be noted, ^however,' that wheh—oWing | Sossibly to methods: of. 
: education-—twelve of the irregular. auditory type adopt visual. number’ 

images they are still ‘less successful. i in mental arithmetic than the regular z 

. type using their: predominant visual i imagery: . 2: possible explanation i 18: . 

-  , that the first- mentioried type.of person’: visualizes. numbers ‘very imper- x 
+. fectly“ "and carries on. his mental arithmetic by intérpolating _ verbal ` 
procegses- with" the vistálized: "numbers. The fact that his. respiration ` 
continues to be: ‘irregular i is in favour of this hypothesis. ‘On the. ‘other : 
“hand, ‘those, aul cases of: the SES Wës, have adopted auditory’, Se 
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nd. nuinber i images dà: nof. seer o be a8, s successful i in mental RT as 

the Teigaining Íngjority ‘of theni who ¥etain their visual i imagery during 

5 calculation: ` ` The researches of, Galton [1] show how very, much further 

. the examiniition of the visual ‘representation of'numbers shóuld be,pushed, 

M in order: to. account for’ divergenciés in’ arithmetical ability between, 

. different: persons Who equally lay claim. to -visual imagery. . "The goe of 

^ what Galton terms “ nitmber forms, = E e., the arranging of numbers i in 

"various patterns i in one' g field of vision, which memory ‘faithfully, repro- 

duces every time an, arithinetical operation is. undertaken, is probably 

| S nearly: ‘ad: important 88 the „question of - what type., of number i imagery is’ 

| relied. upon: ` It seems at, least & plausible ‘supposition that the mathe- 

~ miatical’ faculty is intimately connected with visualizing powers. A 

. person, who. need merely refer, to; a systematically- arranged pattern of 

figüres when. Called upon to work out an‘ arithmetical problem is mani- 

~ festly better' off than: one who has.to rely on. be slower and more 

"elaborate: method of summoning the figures by náme, as ‘if were, before 

. they can ‘conveniently be used fof: reference. Even then it is probably 

E & transitory image that is, evoked,’ whereas any process beyond the 

D ;&implest addition-or subtraction. would require the simultaneous repre- 

‘sentation of, & number’ of figures, persisting over varying intervals of 


* * 


` time. , tai “as Uu OY 24€ TP 

. We were not satisfied that under, the conditions of our experiments 

BI was "possible to obtain statistics of. value as to ability i in higher mathe- 

E matics or literature. Answers to our, " questioniiaire ‘on these points 

S ^ might give the I impression that ability in both was ‘evenly divided between 

' ^ our-two-types of subjects, "but certain cases in which we had other means 

of Judging tended to show: ‘that autdbiographical information of this sort 

: " is very unreliable.. The saine remarks apply to. proficiency i in drawing 

E - ansupported. by objective ‘corroboration. It was decided for this reason | 

D. “not tio push our investigation into specific abilities with referénce to, the 
“two respiratory. types any further: we P - a. 

“It séemed, on. the other hand, thé at since we knew a large bimba: of 

our ‘subjects: particularly well, ‘either as pupils, colleagues, or fellow- 

E ' students; it might be: óf value to ‘correlate | an assessment of their general 

m "ability with their, respiratory type. ` - Here, again, we could not; With our 

'. class of. ‘subjects, contemplate ' any form of investigation ' on the lines of 

E "Spearman. ` We decided to. consider our; subjects. simply. in the un- 

d ' scientific light. of. general i impressions. : Those whom we, considered as 

* possessing intellectual ability that distinguished them from the mediocre 
e we classed ag being of superior ‘intelligence, the ‘remainder ' BB being of 
| MP EO Lm". DEM - dt GE " | IS 
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average: eiaeiiai IÈ must! be: our. "hpology for: dutiodooing' ‘sath, ün-. e n 


scientific methods into a psych logical investigation that the. expetiencé., E 


of daily life. Shows. that: such. impressionistic assessments, doi in practice - p 
, proye of value wwhen/a fair degree of initelligénce and common sense. can’, 
be claimed ‘for. the assessor. Fifty-four subjects, thirty of the regular: , 

` (Visual) and twenty-four of. the, irregular (auditory) type, were ‘assessed. ` 
on the lines indicated, the siggessor in forming his judgment ZE of 


i 


course ignorant of the type‘to which any given ‘subject: belonged. - KN 
` It was'found that ofthe thirty of the regular respiratory type. nine- : E 


Y 


j teen, or 68 per cent., had more than average intellectual ability; ofthe ` 
twenty: -foyr irregulats eighteen, or 80 , per. eent? were of more than 
average. intelligence. The type of subjects on whom | our. investigations. 

were’ made should obviously furnish : a tairly high’ percentage. of persons 
t. superior , intelligence. ,lhe- subject is to be: pursued in furthér. | 
_ifivestigations’ conducted ke Spearman’ s methods on (a dumbek of 
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The” ‘presence or abserica’ ‘of “the power of correctly, appreciating. SN 


1 


;musicàl tone: (he musical ear) admits of ' a fairly: clear-cut answer that `- 


d should provide definite: ‘statistics with even such a superficial form, of : 
a inquiry 88 QUI questionnaire. ' We. had: small hopes of ‘finding any differ- 


ence-in the distribution: of'the musical’ ear. between’ the two types of 

breathers, aè wẹ were disposed to ‘believe that-the presence or absence 
. of this füculty depended: upon; the anatomical features of the cochlea. 

~ The appended résults have, / however, led us to changé our views. |, «^^ 


en “Fifty-two subjects were’ ‘examined, of whom twenty-four belonged to" 


the "irregular, type (auditory). And twenty-eight to the ‘visual. - Of: the 
. former, 46 per cent. reported " no ear”; of the latter, 18’ per | cent.’ lre-, 
. ported" "noen "Fhe subjects. were next- asked. how they, would récall ` j 
& plece'c of mugics—whether in terms of their. own voice"or in terme. of. 


T Sem ^ the instrumenta op which. they. had heard it played, The results, can be’ , 
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- Tt would appear, shen? that the irregula£. fespilatory eg with the 


A 
ay 


` spredominantly auditive i imagery tend i in a little more than half the cases 


- to use thé-same kind, of: -auditory i imagery Ge. thinking in terms of their 


` own voice), for the representation of music, and that ‘this mode of repro- 


duction. màáy,in the majority of .cases be responsible for & bad musical 


p ent . If this be. so, it should be an indication for encouraging children 
with. a ^ ‘bad ear" to try to represent notes in terms of an : instrument 


‘rather than by vocal imitation. oe : 
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POWER OF Visvanizive Faces.” É . 


It gies be expected. that if our correlation between, the types of 

| parom and types of mental imagery were correct a certain difficulty 
would be experienced by the auditory type in visualizing the features of 

.. abserit friends. In answer-to.our- questions, ten subjects of the irregular 
type. reported that when thinking of & person they have first to recall 
"individual features i in order to reconstruct-the whole, and fourteen that 
“they see the face as a whole. Of'twenty-seven visual (“ regular ") sub- 
jects, all claimed to gee the face as a whole. Of the ten first-mentioned, 


- every.one; finds it necessary to evoke ‘the dominant features from. which 


the. face is reconstructed by a verbal image:'. Ten of the fourteen who 
-'see the face as a whole are also aware of using some form of auditory 


image i in: thé process. None of the ‘ ‘regular " subjects confesses to the 


` use of any verbal images in reconstructing” & face. SC f 


+ 


Forty- six subjects: were able ‘to } give some account of the nature of 
über dream imagery. Twenty- seven have' purely visual dreams, and 
of these twenty-two belong to the regular type of breathers, the remain- 
.ing five being of the irregular type., Seventeen have mixed auditory 
and»visual"images in their dreams, and. of thesé, db are of the regular 


" “end eleven of the irregular type. 


‘Two subjects. have’ purely Gover images and both belong to the 
rege "pe: 
, "fan e OF Bert? ` 
eu not.sbrietly i in the line of this investigation, we mention the 
effect on respiration of mental representations of various smells. The 
"majority of subjects who confessed to & keen sense of smell showed very 
: slow and prolonged ‘inspirations interrupted by short and rapid.expira- 
', tions when thinking of &. pleasant, smell, sach as that of a.rose. If, 
after a rest, they i are asked to imaging: some unplessant smell, ee, that 
of the post-mortem: room, the rule is an immediate and jong. expiration, 
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even ib D respitdtdny, cyélé.is "thereby interrupted ‘at the: "Regin bf: 


iispitation: The ‘expirations. continue to be drawn out, ‘BS! long 88 thet”. | 


, eprésentation: of the. smell làsts, bat" after. a fow seconds: ‘the’ subject: . 
usually ‘becomes aware of liis disturbed breathing and often 'guédses ‘the, ' 
purport: of: ihe experiment.-, On account of this’ we invariably introduced | 


the’ ‘question : ‘of smells at. the end, of ‘the experiments: 1n every case ue 


where; jü pleasant: smell: failed to produce; a, respónsé the” sùbject , after: 


i walds declàred that he was quite unable. to imagine it. ye "uL 
"E a ta st 1 SCH « AN E ON kr Ne tam 4 5. SE SÉ 
2 ~ Tag: PERSISÉENOE OF THE Two; TYPES, ‘OF Iyacknv: E PH 


í one, no data are “obviously póssiblé , as to the persistence of our’ 


ien respiratory types throughout, life, our ‘subjects were unanimous. in Pa 


- dgclgring "that : so far as they | knew’ no’ ‘change’ had - occurred. in “their , 


`. particular type of imagery since childhood. .Galton "Gorisidered that he - 


had: eviderice of auditory : imagery gradually replacing. visual imagery 
“yi, advancing age. AS most, of our Subjects were "under 30 years ` or. 
age, and none over 50, it i is impossible to. control. this statement: E Ur 
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`. Our i inquiry bas only been directed to discover B. correlation: af sole . 


--type of ‘thought. process with the- two very . distinct respiratory ‘types l 
that. have just been described. ‘Up to! ‘the’ présent: ginge ‘we, have - 
abstained from, a more, detailed’ investigation’ „into the “very” complex; ` 
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- forme’ of imagery. which | the. ‘researches of : Galton and others have ` . 


‘demonstrated, and Which. may. throw some further, light ‘on our. two - 


, 2 respiratory types.. Of a motor or: dynamic ‘imagery, we have foutid ` 


very, definite tracejin the Superficial inquiry ; directed. to’ our subjecta," 
"We would wish, moreover, to emphasize that we élaim to° "have demon-- 
teste. in the’ dase of. the ‘irregular type; of. breathers: only*the! ME 
‘concomitants of certain forms of imagery, forms. that constitute not: 


E thought. ih its entirety, ‘buf a series: of ‘sign-posts , which” mark. athe’ 


direction, of the continuous ‘stream of thought, that is, of the sense of 
relation’ of which ` we have po: definite image. Though’ two streams, 
"marked - either ‘by visual ór ‘auditory | sign-posts,. may ultimately arrive. 
, Bib much the same final conclusion i in concrete problems, evidence is -not . 

wanting. to show that psychological and. metaphysical speculations will, 
be. profoundly influenced by. the type ‘of imagery adópted. , We would: 
venture, for example, to suggest that the- extreme form of behaviourism 
‘put forward by its chief. exponént is in no small degree influenced bythe ` 
fact, 80 'apparent,in all” his ‘writings, t that: he i is an oxtréme ‘example. of. , 
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^ thinking’ in termis of ‘auditory j ithagety. | "Th póssibility of determining 
»by -objective methods the, predominant ‘type’ of thóught. imagery may 
‘prove to be of some! practical value, i in: ‘assessing the fitness of EES 
"for certain Specialized forms of work, , AER" 
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, Obsérvations were ‘Made on the respiratory volume and rhythm by 
“means of a plethysmograph enclosing . the whole body. : Two types of 
habitual’ respiration have emerged and ‘aré ‘approximately equally dis- 
tributed among norinal subjects of both sexes. -The irregular respiratory 
type has been found’ in subjects with predominantly auditory i imagery ; 
the regular: type in subjects with predominantly visual imagery. The 
irregular type has been found ‘to become regular when a problem is 
tackled ‘the ‘solution of which requires purely visual images.  . i 
' The. "regular type are: EES to the irregular type in mental 
“aitithmetio, .. a f i EL E ' 
| | “The “ear for music" ' 18 iaa to bà more Ee in the regular 
Na The irregular. type tend to recall instrumental music in terms, 


tok 


; of their own voices. ';, jJ E 
^, «The power of ‘visualizing , T is much: patent in the regulai type. 
E General ability was found to be higher in the: irregular type. 
a Purely’ visual dreams are more: frequent in the regular type; SE 
visual and auditory dream 1 imagery | in i the iregular type. el 
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imus pe ‘conclusion, we have to thank Profes asot Buckmaster and Mr. 
.,. Hickman for advice in. improving our apparatus; and, our many subjects | 
for their kindness i in gubjecting themselves to lengthy experiments and 
‘to the. qhestionnaire. ` Our special thanks, are also due to the Medical 
* Te Council for a grant which has enabled: one oft us to undertake 
| collaboration in this piece of research. = 
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Asst in v the Medical Unit, University College Hospital ana Temporary Assistant Physiouan 
~ to the, Hospital for dr and iia Mada Vale, : 


A. A Kä 
' - D 


hi 


rf x B 
N 
PU MEM 


"AMONGST the cardinal Geet features of paralysis gitans the most. 
characteristic and constant üre.:— D ar 
2X an increased resistance, to’ passive movement, a eee tu 
: Gi). involuntary tremor of characteristic fom, . .. ^^ 
| = Qi)" certain disorders of voluntary moyement ; notably, slowness; T 
NOS certain: ‘typical attitudes. Wë ; C" 


p certain degree of lack of paraillelisti ‘in these mc both j in SE 
matter of their relative intensity, and in that of ‘the factors by which 
“they - are influenced, suggests, that disturbance of more ‘than a single 
mechanism or" function ig in question, and thaf we cannot assume them 
to be but different manifestations of ‘disorder of a single mechanism; 
For example, we may not. assume: that’ tremor is but an intermittent 
exhibition of rigidity. ere. ^W s PT 
|. in the examination of the. problems thas “indicated: if seemed WS 
probable that simultaneous rècords. of the tension development, length ~ 
and &lecirical condition of the ‘muscles might throw some light upon the `. 
"mechanisms whose activity produces, or wliose ifipairment permits, the’, 
development of ‘the disease: mentioned aboye. The graphic records a 

_ obtained, from normal ` subjects and from: those presenting signs: of E 
Parkinsonism show, upon comparison, certain: differences which indicate E 
the, existence of several uo in thé production of the ‘Parkingoniati- 
state... v ME C ES i : 
 . The E of ilis ‘clinical picture ' studied by the graphio. 

e SE aré -tremor, voluntary movement. and rigidity, the three being ` 

| ‘stated i irí thé order of their’ accessibility to examination. eS x 
- The tremor.—The. rhythm of the tremor is sufficiently slow to permit 

ila study by' simple inspection, but graphic recording : ig essential for’ 
purposes: ‘of comparison with the electrical responses obtained from the . 


"tremuloné mügcles.. Such ‘electrical recòrds show that ‘there occur: 
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STUDIES OF VOLUNTARY MOY ERON ER IN PARALYSIS AGITANS Lm 


: within the muscle rhythmical outbursts of activity wich are synchr onous 


with the mechanical activity which expresses ‘itself as tremor. 
: The voluntary movements. — While simple observation shows these 


do ‘be abnormally slow in initiation and execution, graphic: recording 


reveals further‘ that they ‘are abnormally steplike or discontinuous in 
performance. Further, the voluntary movements of normal subjects 


, similarly recorded under comparable circumstances also present a step- 
l like discontinuity of performance not in quality different from that seen 
, in paralysis agitans. ` A comparable feature in voluntary movement was 
; first described by. Schafer in normal.subjects|3], and a comparative 


study of the phenomenon i irn normal subjects and in those suffering from 


| . paralysis agitans.led Walshe to suggest that in the latter we see the 


exaggeration of -a - discontinuity that is present in the voluntary 
moveinents of normal subjects [4]. ` 
. ‘Electrical records show certain prominent features which are clearly 


related to ‘those found in myographic records. - 


The rigidity.—M yographic records of passive flexion and extension 


| of the fore-arm have been made. In making these it is clearly of im- 
j portance, that records so made should be in terms of angular rotation 
`, about the elbow-joint: i.e., the force should be a constant couple and not 
.& lineàr pull, while the record. should show equal deflections for equal 


degrees of rotation of the fore-arm upon the upper-arm. 


-` By the recording of passive movements in this way we are enabled 


not only ito-measure various arbitrary: degrees of shortening of the 


x muscles concerned, but also to examine the distribution of the resistance 


to such movément resulting from the rigidity of the muscles. Since the 


external force i 18 8 constant couple, any variations from a theoretically, 


constant angular &cceleration must be dus (apart from inertia) to 


. .variations in the resistance of the muscles stretched, and is proportional 
at any, stage of rotation, to the resistance in play at that moment. The 


recording of rotation at the elbow, and not merely of some linear 


`. trajectory of & point on the limb, provides & record in terms of that 
mechanical. function. for which in practice © the muscles are normally 


` activated. 


Records - obtained from. lectrical leads NET into & EH gub- 
jected to stretching as in the above experiments &re of too uncertain 
value to be. usefully assessed, becausé the gross changes in the length of 


- the. muscle entail so, much shifting of the electrodes in relation to the 


muscle tissue that a. complex electrical’ disturbance is produced, 1 


y: which: the actual muscle action-currents are with difficulty ME 
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fk 
DESORIPTION OF THE EREN 


The method adopted for the recording of electrical changes within 
the muscle during’ activity was that first described by Adrian .and 
Bronk [1]. A hypodermic needle carrying in its lumen an insulated 
electrode 18 pushed through the skin into the underlying muscle. Leads 
are taken from the needle and from the electrode passing through ıb and 
connected to the input terminals of an amplifying apparatus. The 
amplified output from this is connected both to a loud-speaker and to a 
a Matthews’ oscillograph. When the muscle is active, a change of 
potential occurring in the immediate neighbourhood of the electrode 
gives after amplification, an induced current in the loud-speaker which 
produces a "crack" or a “pop,” and a deflection of the peouiograpa 
mirror which may be recorded photographically. 

The standard practice has been to get the subject of the expedi 
either'to contract his muscle as steadily as possible against a certain 
constant force, or else to vary the tension in his muscle gradually and 
progressively between certain limits. The deflections of the SES EES 
are photographed while this 1s being done. 

Some of the components of this apparatus were of standard inue 
some were convenient modifications of previously described uniís, and 
others were devised especially for SCH particular work. Hach in turn 
will be shortly described. 

The external msulation.—The patient and the apparatus in direct 
connection with him is entirely enclosed within a rectangular cage. made 
of perforated zinc supported upon a light wooden framework. This is 
8 ft. long, 6 ft. high and 3 ft, wide, and can accommodate either a'table 
and a chair, a couch, or a standard bench for animal experiments. It is 
connected to earth independently through an unearthed pipe. 

A second cage of the same material completely encloses the ampli- 
fying apparatus together with all the batteries and leads which are 
used in connection with this. It, also, is earthed independently in the 
same way. 

The loud-speaker 18 contained in a wooden box which 18 lined with 
zinc, and the lining is earthed be Connecting it to the insulating cage 
around the amplifying unit. 

The connections between these three insulating-surrounds, and with 
the oscillograph, consist of lead-covered cables, the covering being in 
every case earthed. 

The muscle x Tensometer.” : (Fig. 1).—The subject sits upon a chair 
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l ged up to a heavy table 80 placed that he can, rest ‘his chest against the 


i 
x * 





edge of this and rest both arms completely supported with ‘the fore-arms 
and. upper-arms lying, upon its: surface, 

«* Upon the top of. this table, which is ‘covered with linoleum, H E 
the apparatus against which the’ subject makes those voluntary tension 
— efforts which lead to contraction of his triceps muscle. It can be bolted 
. through the table top in two positions to allow of its use with either 


." arm. It consists of a flat plate: of Ze in. brass on which i&.bolted a small 


hand vice so placed that its jaws are vertical. Within those jaws can be 
clamped any one of a series of laminar springs. This spring then ex- 


_ Pro, 1. E drawing of, the apparatus ‘used for controlling muscle tension during ae 
CM SEN désoribed i ih the text. 


M above the Go of the brass plate but is free from contact with 
: Wheh.a pressure is made in a horizontal direction against its free 


pa it bends to a degree determined by its rigidity and the force exerted. 


As it yields;-it passes beneath a brass arc supported horizontally upon 


two. pillars, one. at each side of the base. This arc carries upon its flat 
upper surface a scale indicating ‘the various degrees of defórmity of the 
spring.” The scale is calibrated in ‘terms of grammes and kilogrammes 
pressure by clamping the base plate vertically and hanging weights from 
the free end; the plate, ‘being clamped on- each occasion at such an 
.. angle that the pull is perpendicular, ‘to the’ Ju id of the free end of 
the spritig.' de | 
. When in use the base i is bolted through, the table at. one bod near 
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the fixed, clamp or vice; it is ‘supported’ in. tis direction’ in which Wer 
„force against the spring tends to inake: it turn by a movable Stop which . 
can be. adjusted ‘so that the base . and the scale which it carries are’ 
in such.a position that ihe, spring, at its free end, is. approximately . 
| perpendicular. to the direction of ‘the push which maintains it at each ` 
required degree of deformity... This adjustment, taken together with ` 
the method of scale-calibration just described, ensures. that comparable. 
measurements are being made of the pyes exerted. -by the ECL 
muscle in every case. UE ` ' 

By. this adjustment of the base-plate and by —— different 
laminar springs, for each of which the scale is calibrated, anew, the 


8 apparatus may be made to resist any desired force EES br the musci ie 


in & constant direction. ' E SCT 

"The scale. is illuminated. by à sau electri lamp run from. a dry 
battery and is viewed by the subject through à mirror and a-large hand | 
lens, each supported upon the table. , When a patoniar tension ‘is re-' 
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Fie. 2. —A drawing of the concentric. muscle. diis after Adrian, and Bronk: d] 
c . (modified). SS 
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quired in the extensors of the foré-arm, he is directed bo push against 
` the spring until its upper edge appears to coincide with a corresponding’ 


mark on the scale. The position of the base is then adjusted so that 


this pressure can be, maintained with the arm and fore-arm ab right 


angles with each other. A progressive change of tension. may be re- | 
corded either approximately, by getting the subject to. push the spring. 
gradually actoss the scale, or more exactly by getting him to resist ita. 
increasing elastic restoring force as the base is uniformly moved so that 


we deformation of ‘the spring is increased. 


` The electrode. : (Fig. 2).— This is of the, needle type described. Sen 


Adrian and Bronk [1]. For the records here described it "was made in’ 
the following way. A length of No. 36 enamelled wire, was pushed 


through the lumen of à hypodermié needle 3°5 cm. long, to the-base of | 


whichi d stout piece of silk-çovered wiré has been soldered. The needle 
was then fitted on to the. nozzle of & 10-e.c. syringe with'the. enamelled ` 
wire passing up into its barrel. Somé parafin wax -was put into the, 
‘syringe beneath the piston and the whole placed in an incubator until. 
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the WAX was melted. Siena down the Sn then carried the wax 
along the enclosed wire through the needle, so that when the whole was 
allowed to cool the central electrode was insulated. by both its engmel 
covering and by the paraffin’ wax which otherwise filled the lumen and 


." base of the needle. In those cases in which thia had been successful 


the wire was at one ‘end cut off ‘short at the tip of the needle and at the 
other wound twice round its base and secured with a strip of adhesive 
tape. The insulation, and the presence of an exposed surface just short 
_ of the needle's point, were tested with a battery and lamp before using. 
The needle was pushed into the outer side of the arm at a spot where 
palpation readily revealed a local swelling and hardening of the triceps 
muscle with voluntary effort. The skin was treated -first with tincture 
of iodine which was allowed to.dry; through it the needle could always 
be thrust without more than negligible discomfort. (Che needles were 
' kept in pure lysol, and See? before, use were Nen over with 
- 2 per cent. lysol. 
| The amplifying apparatus. - This is the standard amplifying unit 


B supplied. by the Clifton Instrument Company for use with the Matthews' 


Oscillograph, and was used in accordance with the directions advised 
by them. The boxes of valves' and, batteries necessary for their use will 
. not be described in detail: The lead from the hypodermic needle itself 
. was connected to the negative input of the first box of valves—this side 
of the circuit being earthed.  That'from the electrode was connected to 
the positive terminal of the input. 

-Only three of the four amplifying valves in cascade were used for 
Obtaining these records, and with these the rheostat control had to be 
adjusted so that their effect was never maximal. The first box, although 
padded,inside, had’ to be further protected by being stood’ upon rubber 
matting and covered with cotton-wool blanketing—without this the 
‘auditory vibrations from the loud speaker were sufficient to set up 
" howhng " and oscillation with any but minimal amplification. 

_ Of the final four valves, three were led off to the coils around the 
` oscillograph, and the fourth was connected with the loud speaker. A 
special cable and terminal block were supplied for this purpose. 

The recording apparatus.—-A pointolite lamp was focused upon the 
` mirror of the oscillograph and its light reflected on to the aperture of a 
moving film camera Dm. distant, where a circular field of illumination 
was Cast- 20 om. in diameter. The ‘shadow’ of a vertical bar placed 
between the lamp and the oscillograpHtwas cast upon the camera. The 
record obtained ‘consisted’ of the horizontal movements of the edge of 


f d vertical shadow. 
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To avoid: mechanical. vibrations both T SEN and the vertical ` 
bar were stood upon heavy iron stands provided with fine vertical adjusting . 
Screws anid having tripod bases. Each foot’ of the base was supported ' 
upon the bottom of an upturned crücible regting upon. & thick layer of 
“Sorbo ” rubber matting. In this way it was found possible, to, eliminate 3 
all noticeable, mechanical vibrations except those set. up . by & heavy blow 
upon the bench, which carried the tripods, and in the emm of any 

‘electrical variation the base line was clear-cut and linear. 

Time intervals were ‘recorded upon the film by ooe the prong of’ 
' an electrically- -driven tuning fork to intercept the light atone’ edge. 

Apparatus for the de T ecording of arm’ movements. . (Fig. 3) Ges 
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Fra '8[—4A drawing of the apparatus used for graphical recording of active and passive" 
movements of the fore-arm. A, lateral view ` B, end-on view. Described in text. , ^ 
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A. ‘piece of iron bar bent into a , rectangular frainework is e a 
each’ end upon lubricated bearings. clamped at either side of a narrow 
wooden board.. One end passes some distance beyond the bearing and. 
Serves na the axle for a rigidly attached pulley wheel. This wheel is 
made up of a ‘number of discs ‘of differing diameters ‘each grooved at 
its circumference. A steel cable ‘which supports a heavy: weight passes 
over the edge of the largest pulley disc ‘and is tied, on to the axle. A 
fine’ stout thread is used to connect one of the other pulley discs to the 
kymograph, that disc being. chosen ‘which gives, the most- convenient 
size of record.’ An the framework ig rotated. about ‘its bearings ‘the 
weight is raised or lowered and the recording thread is wound on to or |” 
off the- pulley. NE E m 
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AP 
A vertical support screwed into the same. board carries af its upper 
end & horizontally hinged bar which can be made to engage with the 
"n rotating framework above. It may be used as a stop to hold this in 
. the vertical position against the force exerted - -by the hanging weight. 
A similar stop:is fixed further. along the board in such a position that 
it can hold the framework down in the, horizontal position against the 
weight when this i is so directed around. the pulley that ib tends to bring 
it into the vertical. . 

. When the stop which is EI acting as a support is suddenly 
removed, the framework rotates through a quadrant and is arrested in 
‘thé ‘case of upward: movement by: the other stop, in the‘ case of 
` downward movement by a rubber buffer’ glued on to the wooden base. 
A soft pad acts as a comfortable rest for the elbow: The table is at 
such a height that a patient sitting upon & chair at its side can rest his 
elbow. upon the pad with his upper arm at' 45°. with: the horizontal. 
The pad raises- the elbow so that the axis of rotation of this joint 

coincides: with that of the framework. „The fore-arm rises vertically 
from thé: elbow-joint with the shoulder’ externally rotated, and in this 
position the wrist rests against the. middle of the framework when this 
is held by the upper stop. , The wrist is fixed to the bár at this point 
by means of a padded leather strap. ^" - 

In this way the fore- arni can^"be made to lie i in the plane of the 
rectangular framework and to follow it passively or.to move it actively, 
the force between Ehe arm and the frame being at all stages of movement ` 

' directed perpendicular to, the arm at a constant distance from the 
elbow. ' . The angle between the, SOUTH and, upper-arm varies between 
45° and 1857. T | 

' The records obtained are those of flexion and extension at the elbow- 
joint; not of. shortening and lengthening of any. particular muscle. As 
it was the form of movement which was chiefly being investigated this 
was considered not to be à disadvantage. Where rigidity or resistance 
. to passive movements is being recorded no inference can be drawn as 
to any reldtion between. the resistance offered by the muscles and their ` 
. dégree of lengthening. , 

The apparatus was used for three different types: of record, ieee 
‘showing :—. He s A . 

(i) Rigidity, as resigtance to passive no emeni: , 

, Gi) The continuous or discontinuous character of the voluntary 

movements.’ i : 

. Gi The maximum rate of voluntary movements. | 
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. The results of M HN of rigidity and of ihe maximum rate, ~. 
of movement form: thé subject of another paper in course of preparation. . 
Theeform of the slow voluntary movements alone is here considered.~’- . 

The continuity of voluntary. movements was recorded by directing” 
the subject gradually and uniformly to flex and then’ to extend his 
forearm. The efforts could be, made with the framework unloaded or 
loaded with any desired weight pulling in the direction of either flexion | 
or of extension. _The records here shown were all obtained as efforts 
at uniform contraction and relaxation of the fore- arm flexors EK a 
steady couple tending to produce extension. . : 

For the routine, recording of voluntary movements the loading of the 
apparatus was arranged so that normal subjects were able to carry out 
gradual. flexion and extension of the fore-arm yielding curves, which 
showed no break in the general smoothness. This was necessary. because 
when the load is very much: increased so that these movements require 
all the strength which the subject can exert, even normal persons show . 
an intermittency of contraction recorded as curves showing the: same 
steppage effect as is shown by, Parkinsonian m when much less 
effort: is being made. : ; . 

The results. — When the electrode-bearing TE 18 inserted into the 
: triceps of a normal subject whose arm, fully supported upon a horizontal 
surface, is in complete voluntary relaxation, no disturbances are audible 
in the loud-speaker and none are recorded upon the oscillograph tracing. 

-When the needle i is similarly inserted into, a paralysis agitans patient 
‘the same obtains in the absence of visible or palpable tremor. - 

However, when tremor is sufficiently active; there is teceivéd from 
theloud-speaker a series of sounds each resembling a brisk “ramble,” 
andseach repeated at regular intervals in 8 rhythmical series completely ~ - 
synchronous as far as the ear can detect with the tremulous excursions 
of\the arm from which the lead is taken. At the same time deflections: 
of the oscillograph beam occur, which, when photographed, show that 
each tremor contraction of: the muscle corresponds to an outburst of 
activity such as would be expected if a volley of impulses was: arriving 
at rhythmically spaced intervals, the rhythm being identical with that. 
which may be graphically recorded from the limb segment moved. 
Such records have the general appearance shown in fig. 4. 

` When a normal subject, into whose. triceps muscle an electrode- 
€ needle has been inserted, attempts to extehd his elbow against 
. Some comparatively immovable support the previously silent loud-speaker 
and quiescent oscillograph become: active, a. series of sounds i is received 
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from ike former and a series s of ee ne appear Ap TT atter: These 
have been already described by Adrian and ‘Bronk [1]. Jf the subject 
attempts to maintain in his triceps just sufficient minimal active tension 
for producing a constant stream of sounds from the loud- -speaker, the 
camera records a series of deflections from the oscillograph of equal 
height -and occasionally of. regular rhythm or rhythms (fig. 5). As 
the tension is progressively increased the record (fig. 6a) shows, in the 
early stages of this increase, the. addition of other series of regularly 
spaced? deflections, each series appearing at no definite phase interval 
. with relation to the other series already present. A stage is soon 
reached (fig. 6b) at which the deflections increase considerably in average 
amplitude and at the same time occur so frequently, with such varying 
degrees of overlap and summation that regular series are no longer with 
certainty detectable, although a measurement of the total number occur- 
ring ‘per second shows -that this continues to increase as the tension 
rises. t : 

When the effort is very greatly increased and the active tension 
developed i in the muscle becomes very.large, there üppears in all normal 
persons A tremulous maintenance of this tension. If the muscle is 


" pulling against a strong spring, the slight distortion of' which may be 


uséd to-give' a record of isometric muscle contractions, it is found that 
the tension fluctuates partly regularly and partly irregularly about the 
level at which an .effort is being made to maintain it. A tremulous 
graphical record such as this may be obtained simultaneously with a 
deflection record from the oscillograph (fig. 7) which shows that there 
are. outbursts of discharge alternating with periods of comparative 
‘quiescence. The frequency of these outbursts is identical with that 
of the tremulous graphical record. Such an oscillograph record suggests 
. -that in these circumstances the deflections are grouped together at 


` ` intervals and are provided by discharges from within the muscle which, 


instead of being quite irregular in size and aperiodic, are volleyed from 
the niuscle in groups of comparable amplitude. 

"When the experiment is‘repeated with a paralysis agitans patient 
substituted for the normal ‘subject certain differences in the oscillograph 
records and loud-speaker sounds are noticéd. 

Discharges of low frequency and regularity both as regards Ee 
and spacing are comparatively rare, Either such response at minimal 
active muscle tension are uncommon or else such patients show & greater 
difficulty i in achieving and i in maintaining such slight degrees of activation 
.. of their muscles, SE ce ; 
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‘The deflections ‘tend to ogeur, both at ps and at high frequency, in 
groups. ‘These, groups may be either wholly irregularly, or.in part: 
regularly, spaced. They occur in nearly: all Such patients when the 
tension developed. is considerable and: may show this -phenomenon of ^ 
grouping or volleying of the- discharge at quite low tensions. .: The 
patients in whom the volleying is best marked at higher tensions Bre ' 
those in whom it appears also at the lowest degree of tension development , 
and becomes progressively more. obvious as this is increased (fig. 8). | 

Such. volleying .is, always maximal, while a constant: active ‘tension. 
. 18 being maintained at any particular level. If the muscle tension, after : 
being kept constant along one level, is progressively increased io a 
higher level at "which. itis then again. kept constant, the volleying of 
khe discharge, well-marked at the constantly maintained, lower level, 
tends to disappear while the tension is increasing and to reappear at the 
maintained higher level (fig. 9). During the phase of tension-increase : 
the, oscillograph record bears & much closer resemblance to those of ` 
normal subjects, i:e., the deflections are all out of step one with the 
other and of widel$- differing heights owing to fortuitous overlap and. 
summation. E 4 a 


* * 
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 TNTERPRETATION AND DISQUSSION. "Le 

When the’ needle carrying án. electróde is insérted into the Sech of 
either & normal ‘subject or a. paralysis agitans patient an electrical 
discharge can be recorded' only if the muscle i 18 

(i) -being actually contracted, , ©  : © °°. &. SS 
(ii) engaged in, visible and palpable: tremor., | 2 i 

This suggests that thè dıscharge recorded is associated | in some Way. 
with voluntary orinvoluntary muscle activity. i . 

. If the muscle, while voluntarily relaxed and not showing tremor, i 
passively stretched and allowed. tọ shorten again, gross changes i in the 
base line of the oscillograph record are obtained (fig. 12), but none of. 
the quick: deflections typically. associated with muscular activity. Such 
gross changes may be put down to shifting of the ESCH within ihe: 
substance of the muscle. 

It has yet to be decided whether the quick deflections see with 
during activity of the muscle, either voluntary or involuntary, are due Fo, 
such, mechanical alterations i in the relative position. of the muscle and of 
' the electrode occurring at a much higher rate, or to that activity of the 
muscle fibres-which: provides'the development of tension. e., the tendency 


m contract. * | 
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The quick deflections occur, not only when the muscle is shortening 
or lengthening but also when it is. being kept ata constant tension. If 
they. are due to mechanical shifting of the electrode at a very rapid rate 
it follows.that there must be zelative movements of the fibres or groups 
of fibres within the muscle if not of the whole muscle itself. In the case 
in which the whole muscle is maintained at a constant length the rela- 
. tive movements of its parts must be summing in such a way that the 
‘shortening effect of those fibres which are contracting is at any instant 
exactly ‘counterbalanced by the lengthening effect of those which are 
relaxing. 

We know that when a muscle is stimulated: by a break shock from 
an induction-coil delivered over its “‘motor point’’ it responds by 
‘shortening and then relaxing. This sudden twitch of the muscle is 
provided by the simultaneous stimulation of a number of motor neurones 
and the simultaneous activity of many muscle fibres. If a series of such 
stimuli are provided at an increasing, regular frequency, the muscle 
relaxes. less and less completely after each contraction until & stage is 
reached, at’ which shortening is maintained and no relaxation can be 


seen to occur. At this point an increase in the strength of the stimuli. 
supplied leads to & raising of the level at which tetanus is occurring | 


but does not lead to any breaking up of the tetanic plateau. 


‘Since an artificial, stimulus of ‘this nature throws into activity a 


‘number of muscle fibre unite, perhaps with different intensities accord- 
ing to their accessibility to the stimulus, but each at the same instant, 
the total-amount of shortening shown by the muscle must Ri equal to 
the sum of the shortening of its separate parts. 
If a regular series of’ such stimuli in rapid succession are delivered, 
the muscle fibres which are in any measure activated will continue to 
contract and relax together provided their refractory periods do not 
widely differ. Therefore if such a series produces maintained shortening 
' of the muscle as a whole, it follows that if must be occurring at such a 
rate-that the muscle fibres themselves do not relax in between the 
stimuli but remain each in a state of maintained contraction. Yet the 
oscillograph continues (fig. 10) to show & series of deflections synchronous 
with the stimuli coming from the muscle fibres. Therefore in these 
circumstances, at least, the electrical changes recorded must be due to 
the constant contractile activity of. the muscle fibres and not merely to 
ae of the electrode’ within the muscle. - 

' When a muscle is maintained by voluntary effort in.a state of steady 


tension there is probably some rotation. of activity amongst its fibres, and 
BRAIN—VOL. Lit 8b 
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it 1s not suggested that the same ‘fibres are always called into ‘play and 


remain contracted to provide" &ny one degree of shortening. But it i8 


suggested that the fibres which are at any one moment. keeping ‘the 


muscle i in a state of steady contraction are themselves all in a condition 


of maintained shortening (apart from those few which may be actually. . 


falling ‘out of, or coming'in to, activity in cotirse of rotation).. If this - 


be 80; then the deflections recorded in this case also must be referred to. 


the contraction process itself and not to. mechanical shifting - of the ef 


muscle fibres beneath that part of the electrode. 
Some light is also thrown upon this explanation by the. € of'lead- 


ing from animal muscle-nerve preparations. If the tendo Achillis be freed | 


from its insertion into the calcaneus and pulled upon, from & needle 
electrode’ placed into: ‘either the soleus. or’ the gastrocnemius, deflections 
are set up in the galvanometer of a slow type, mounting ¥ while the pull 
operates and falling while it is being releaséd. , , 

If the sciatic nerve trunk' is dissected out ‘and stimulated with 


' repeated break shocks, the contractions of the soleus and - -gastrocnemius 


may ‘be registered graphically through the tendo Achillis. For each 


contraction a deflection can be received from the oscillograph with the 


; electrode placed i in either muscle.. Hach stimulus gives rise to a ‘single 


| “contraction and a single oscillograph deflection (fig. 10). Hach deflection 


might be regarded ag being-due to the alteration of length of the muscles 
at each contraction, its much more abrupt form being the result:of an 


` active change of shape which is much more rapid than that EH can 


' the oscillograph only when the needle i8 ^in contact with that part of : 


rm 


be passively produced by pulling ‘upon thetendon. ^| > 5 | 
"The: observations show that this is in fact not a Sue 
explanation for, these deflections. 3 ` 


When the muscle is tetanized into 8 ‘state of maintained shortening 
the electrical disturbances continue to follow — the rate of 
stimulation.as described above. ^ 

When ‘the two ‘heads of the gastrocnemius muscle are left attached: 


.' to the same, tendon and the nerve supply. to one of them, ,e.g., the lateral. 


head, is cut, stimulation of the sciatic trunk is followed by deflection of 


the muscle to which the nerye supply is intact, in this case the medial 


head. Yet the lateral head being still attached to the same. tendon 


moves, without contracting, - with each alteration of length of the medial 


head. No deflections can be recorded from it as & result of stimulation . 


ofthe sciatic nerve,. but the typical slow shifts of the base line still 


5 oceur when thé tendo Achillis is passively pulled upon. 
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The slow shifts of the base line produced by passive movements 
whether in animals or in man are in one direction only, i.e., they 
resemble long drawn out monophasic responses (fig. 11). ‘The deflections 
described a8 associated with active contraction of the muscle fibres are 
displasic in form. 

It therefore seems highly Mm that the deflections Geer 
from. human subjects'in the way „above described are the result of 
^: electrical changes within the muscle associated with the contractile 
activities of its fibres. | ' 

' If we seek to interpret the records obtained from normal persons we 
, have to bear in mind the following’ observations :— 


(1) At low tensions voluntarily maintained the discharge consists 
_of one or more regularly spaced series of disturbances. 
(2) At low tensions also the size of these disturbances shows & 
, remarkable constancy both as regards different series and as 
regards the individual members of any one series. 
(3) "Where overlapping of such disturbances from different series. 
occurs they summate to give a deflection of increased 
height. , 
(4) When the tension is increased the total number of disturb- 
ances at first increases, while the series in which they occur 
" remain completely out of step and they remain of approximately 
unaltered size. 
* (5) As the tension is still farther raised & stage is reached at which 
i the deflections are all of much increased amplitude but are 
"still quite irregularly spaced. 
(6) When the tension is finally raised to near ita maximum the 
. deflections tend to be thrown together into groups and tha 
discharge from the muscle occurs in volleys, This stage 
corresponds to the development of tremulous effort in the 
a records of muscle tension. '. 


H i 


It is, therefore, suggested ‘that the regular series of infrequent 
deflections of equal and small amplitude, which can, with facility, be 
obtained from most normal persons when assisted by the help of the 
loud- -speaker sounds as a control upon, their effort output, is produced 
’ by æ series of regularly spaced and .equal discharges ‘from, the muscle, 
originating in the action currents furnished, by outbursts of activity in 
some small unit of the muscle in the immediate neighbourhood of the 
electrode. Those small units may be either single muscle fibres or else 
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groups of two or three fibres which are normally always activated 
simultaneously as a unit. i 

The fact that the size of the deflections varies imperceptibly from 
' Series to series at such minimal tensions, suggests that the units 
activated on such occasions all consist of about the same number of 
muscle fibres. 

It is possible that the rate of discharge from such units during 
minimal contraction of the muscle is not the greatest of which they are 
capable and that therefore the interruption of one rhythm and the substi- 
tution of another or of a series of aperiodic deflections cannot necessarily 
be ascribed to the switching over from one unit to another. 

Also the deflections caused by discharges of equal size, but taking 
place from units at different distances from, or differently related to, the 
electrode will not themselves be equal. 

Therefore if is probable that a series of deflections of identical 
amplitude are set up by action currents occurring in the same muscle 
unit. 

When the tension within the muscle is voluntarily increased each 
unit begins to fire off more rapidly and other units come into operation. 
While the occasional occurrence of a deflection of greater amplitude at 
low tensions may be reasonably regarded as due to the chance overlap 
of discharge from different units, the records from muscles at higher 
tensions in which the deflections are all of much greater amplitude 
cannot reasonably be so explained, and if is suggested that at such 
increased tensions a progressive fusion of several units into synchro- 
nously operated larger groups takes place— the discharge from these 
being in all cases greater. 

As the tension is still further increased this process of synchroniza- 
tion of smaller units into larger groups continues and is at first complete 
as far as the records here obtained can show, i.e., the larger deflections 
show no sign, as far as their geometrical form is ‘concerned, of their 
complexity of origin from different units.. There is, however, evidently 
a limit to this completeness of fusion, ie, a limit to the number of 
units which can be simultaneously activated, and the synchronism, 
complete for small groups, is only partial for larger groups, and the 
discharges, not falling exactly simultaneously, provide those volleys 
which are characteristic of the maximal tensions. 

It is possible that this limit is not a function of the muscle fibres 
but one imposed by the neuronic connections either in the peripheral 
nervous pathway or at a higher level. This, however, is a speculation 
which further experiments must investigate. 
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Another observation not previously here mentioned supports this 
line of explanation. It is that when, during slight voluntary activation 
of & muscle such as the triceps, involuntary fibrillation of the muscle. 
occurs, each twitch of that part of the muscle belly into xs E 
electrode needle is inserted is accompanied by an extra loud " pop" 
from ihe loud-speaker, and an abnormally large deflection upon the 
record (fig. 13). Here at least we have evidence of the simultaneous 
discharge of a large group of muscle fibres in the immediate neighbour- 
hood of the electrode which raises a visible knot upon the surface of the 
muscle and initiates a discharge of increased size comparable to those 
obtained from the ‘same EE? at much higher degrees of erty 
“activation. 

In all cases in the course of this work in which electrical records 
have been obtained from muscles in active contraction, shortening has 
not been permitted to any extent. The disturbances of movement 
shown by patients suffering from paralysis agitans on the other hand 
necessarily appear with the muscle in approximately isotonic activity. 
In attempting to explain, these clinical findings in terms of experimental 
results this difference demands attention. We know from the work of 
Adrian that afferent impulses arising in a, muscle during its contraction 
do influence the discharge of motor efferents to that same muscle when 
the preparation is for these purposes intact, and it is therefore possible 
that the volleying of such efferent impulses which we have found to be 
characteristic of sustained isometric contractions in paralysis agitans 
patients may be influenced by afferents from the muscle which are not 
similarly active when the. muscle contracts isotonically ang movement of 
the limb segments is permitted. 

It is extremely improbable, however, that the whole effect is contri- 
buted entirely by the isometric conditions of recording the tension 
development. Thus the tremor records from a limb in voluntary 
relaxation showed shifts of the base line associated with the tremulous 
excursions of the limb and also typical action current deflections which 
are characteristically volleyed. Further, those patients whose electrical 
records show a well-marked tendency to volleying all yield a tremulous 
graphical record of active flexion and extension. 

` Therefore it seems reasonable to suppose that just as constant active 
maintenance of ‘tension within the muscle depends upon a relative 
asynchronism of activation of the muscle elements, so also does the ease 
with which gradual changes in length of the muscle are provided or 
permitted by contraction or relaxation, and hence the smooth execution 
of voluntary movements, depend upon the same factor. 
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That the tremulous character of voluntary movements shown by 
patients suffering from paralysis agitans is due to a disturbance of this 
relative asynchronism seems a reasonable explanation. The suggestions 
that this phenomenon of dynamic tremor or step-like contraction and 
relaxation is due to intermittency of voluntary effort, to faulty and in- 
termittent relaxation of movement antagonists or to the disturbing effect 
of some hypothetical “tremor centre," are all extremely unsatisfactory. 
The steppage of voluntary movement occurs at & rate which is far higher 
than that which might be explained in terms of spasmodic voluntary 
effort. Defective relaxation of the antagonists, even if otherwise satis- 
factory as an explanation, could apply only to disturbances of limb move- 
ments. in which shortening and lengthening, or vice versa, respectively 
of the two muscle groups were permitted, whereas we know that 
intermittency of effect is more readily observed under conditions of 
isometric activity. Further, this explanation of faulty relaxation of 
antagonists argues a defect of co-ordination and reciprocal innervation 
which is not shown in any other conditions of movement and must be 
arbitrarily held to be restricted to the mutual relations of muscles acting 
in opposition upon the same limb segment. Moreover, the graphical 
records show that during, for example, active flexion and extension of 
the elbow ‘against a constant force tending to’cause extension, the 
tremulous character of the movement record is present both during con- 
traction and during relaxation of the flexors, and that where any obvious 
difference in the degree of this dynamic tremor is present (apart from 
the sudden temporary yield which occurs at the switch-over from con- 
~ traction to relaxation) it is better marked during relaxation -than during 
contraction. If the steppage of active contractions is to be explained &8 
due to defective co-ordination between the flexors and extensors and 
allied to the motor perseveration with fixed retention of posture seen 
elsewhere in these patients, it would be expected that in the above 
circumstances flexion would be much more tremulous than extension. 
For during flexion the retention of shortening in the extensors would 
considerably hamper the efforts of the flexors, while during extension 
the tendency of the'triceps to remain lengthened could not possibly 
affect the smoothness of this movement which is dependent entirely upon 
relaxation of the flexors yielding to the constantzpassive force tending 
to produce extension. 

The implication of some hypothetical tremor centre as being 
responsible for both the static tremor and dynamic tremor of voluntary 
movements bears nq relation’ to the observed facts and SEN an 
unnecessary complication. 
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Since the earliest description of the static tremor of paralysis 
agitans it has been recognized that this characteristically disappears 
temporarily when the relative position of the limb segments is altered 
and reappears when they are again relatively fixed—this reappearance 
does not take place at once, but only after a short period of quiescence, 
after which it increases to its original degree. 

This observation is clearly allied to the results of electrical recording 
here reported, inasmuch as the volleying of action current discharge 
which is seen at any one degree of maintained tension disappears as the 
tension is increased and reappears when the tension is again kept 
constant at another level, i.e., the volleying is either only present, or if 
otherwise present is maximal when the total activation of the muscle is 
constant, and absent or minimal when it is changing. 

It is noteworthy that this transitory asynchronism which accompanies 
changes of tension in the muscle and which contrasts with the abnormal 
synchronism associated with maintained contractions, is characteristic 
of changes made in the directions of increase and not of decrease of 
activity. 

This suggests that while the tension is increasing new units are 
thrown into activity in the normal way, i.e. out of phase with those 
already in operation, that when the tension 1s kept constant the impulses 
tend to be thrown into progressive synchronism, and that during 
decrease of the tension the volleying of impulses does not disappear in 
the same way as during its increase because the activated groups are 
allowed to fal! out of activity as groups, i.e., the individual units are not 
dissected out from the groups into which they have been thrown and 
allowed to become inactive separately. If this be so, then the fact that 
increase of tension is achieved through the activation of further units, 
while decrease of tension is brought about by the successive damping 
down of synchronous groups, accounts for the observations recorded 
above that the shortening of a muscle in opposition to a constant force 
is more smooth than its lengthening when yielding to the same force. 

Some degree of synchronism of motor units is normal in healthy 
subjects under certain conditions which have been detailed above. 
Higher degrees of synchronism appear under maximal voluntary effort, 
when these are sustained for & period which leads to rapid fatigue. 
Complete synchronism is only found in the tendon reflexes (fig. 14) 
and in the muscle-twitch artificially evoked by electrical stimulation of 
the muscle at its motor point. 

Patients suffering from paralysis agitans show a tendency towards 
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abnormally high degrees of synchronism of the voluntarily activated 
motor units. This provides the difficulty in grading fine or slow 
movements and the difficulty in maintaining constant tensions seen in 
such cases. It has been shown that involuntary tremor is associated 
with a volleying discharge of motor units of the same type as that 
shown in voluntary movements. 


To Professor Adrian, who very kindly advised me in the setting up 
of the apparatus and of whose work this is an application, my sincere 
thanks are due. I have also to thank the physicians of University 
College Hospital and of the Hospital for Epilepsy and Paralysis, Maida 
Vale, for allowing me to have free access to their cases of Paralysis 
Agitans for the purpose of this investigation. 


REFERENCES. 


[1] ADRIAN, E, D. and Bronx, Journ. of Physiol., 1929, 67, 120. 

[2] Martupws, B. W. O. Ibid., 1928, 65, 225. 

[3] BaHaFER. ‘Textbook of Physiol.,” Edinburgh, 1900, 11, 207. 

(4] Warsuze, F. M. R. Oliver Sharpey Lectures, Lancet, 1929, 1, 1024. 


LEGENDS TO FIGURES.—PLATES XXV-XXVIII. 


Fic. 4,—Records taken electrically from the right triceps muscle of a woman suffering 
from paralysis agitans. The arm is being fully supported and relaxed as much as possible. 
Tremor was easily.visible at the rate of 100 beats in 18 secs. The time marker (below) records 
1/100 secs. 


Fic. 5.—Record taken from the right triceps muscle of a healthy normal subject, during 
& minimal voluntary extension effort controlled by the loud-speaker sounds. Time intervals 
(below) 1/100 secs. 


Fra 6.—Three records taken from the same healthy normal subject asin fig 5. They 
show three stages in the steady increase of active contraction. Time marker below 1/100 secs. 


Fig. 7.—Record taken from the right triceps musole of the same subject asin fig 6 and 6 
during maximum efforts to maintain the tensometer spring as fully deformed as possible. 


Fic. 8.—Record taken from the right triceps muscle of a man suffering from paralysis 
agitans duriug his effort to maintain a steady active contraction of minimal force. 


Fic. 9.—Record from a Parkinsonian patient. During the early part of the record the 
patient was maintaining & steady contraction equivalent to a push against the tensometer 
of 8 kgm. This was then gradually increased to a push of 5 kgm and again kept constant at 
this level. It shows that the volleying present at the lower level of steady tension disappeared 
during the stage of increasing tension and reappeared when it was again kept constant at 
a higher level. 


Fra. 10.—Reproductions of graphical and electrical records obtained simultaneously from 
a rabbit. The electrical records were those from a needle electrode pushed into the right 
soleus muscle. The graphical records were obtained from an isometric torsion spring 
myograph connected to the tendo Achillis detached from its insertion. The graphical records 
marked 1, 3, 8, 4 contain each three lines. The lowest indicates break shocks supplied 
to the exposed right sciatic nerve-trunk from an induction coil. The middle line indicates 
time intervals of 1/5 sec. The uppermost line is the myographic record. The rate of stimu- 
lation was increased by steps from records lio 4 being constant throughout any one record. 
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The electrical records accompanying these bear the same numbers as the graphical records 
to which they correspond. It will be noticed that at low frequency each stimulus gives rise 
to a contraction-relaxation wave in the graphical record, and an action current deflection 
followed by a shift of the base line due to slight muscle shortening, in the electrical record. 
At high frequency the graphical contractions have fused into a tetanus without relaxation. 
but each stimulus 1s still followed by an action ourrent 1n the steadily contracted muscle. 


Fre. 11.—-Record taken from the triceps muscle of a patient with paralysis agitans. The 
arm was fully supported and complete voluntary relaxation requested. Passive flexion and 
extension of the elbow gave rise to the gross shifts of the base line here recorded, 1n which 18 
seen the cogwheel type of resistance to such passive movements. 


Pro 12.— Record taken from the triceps muscle of a normal healthy person during slight 
voluntary contraction effort. The muscle showed fibrillation of that part of 1ts substance 
impaled by the needle. The very large deflections seen on this record occurred simul- 
taneously with visible local fibrillation of the muscle. 


Fic. 18.—Records taken from the a&olous muscle of a patient suffering from pnialysis 
agitans. During the upper record voluntary relaxation was complete—during the lower 
record a slight contraction effort was being made. The tendo Achillis was tapped with a 
tendon hamme: twice during each record. The upper record shows the sudden action current. 
This followed s slight downward deflection of the base line due to the tap and was followed 
by the grosser changes due to the muscle shortening. The lower record shows two large 
action currents each preceded by a downward shift of the base hne due to the tap on tho 
tendon. Hach sudden synchronisation of the action currents provided by the tendon reflex 
ia followed by a short period of inhibition. The first gave rise to a visible reflex contraction, 
and some activity rebound 1s seen upon the record. The second did not set up any visible 
reflex contraction but the action current, the inhibition and the slight rebound are all present. 
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Clinical Meeting held at the National Hospital, Queen Square, W.0.1, on Thursday, 
November 14. 


Chronic Abscess of the Spinal Cord. 
By MACDONALD CRITCHLEY. 


FEMALE, aged 18. Two and a half years ago had a septic arm requiring 
three operations. Four weeks afterwards had an atteck of headache, backache, 
vomiting and fever, lasting about thirty-six hours. From this time similar 
attacks recurred with great regularity every nine days. Six months later was 
admitted to a general hospital where she remained under observation for over 
six months. A tentative diagnosis of rat-bite fever was made. The attacks 
gradually decreased until Easter, 1929, when after a particularly severe bout 
the legs became weak. This was actually the last febrile attack, but weakness 
of the legs persisted and grew progressively worse. Gradually numbness of the 
lower limbs, constant pain in the back and loss of sphincter control developed. 
On examination—spastic paralegia with sensory loss, up to level of sixth 
thoracic segment.” X-ray examination of spine revealed no abnormality; 
lipiodol was held up between the fifth and sixth dorsal bodies. Cerebro-spinal 
fluid showed a well-marked loculation syndrome. 

Operation, August 2, 1929 (Sir Peroy Sargent).—Mid-dorsal laminectomy ; 
in the region of the seventh dorsal spine the dura was greatly thickened. 
When this was incised, a mass was discovered lying outside the cord, especially 
on its left lateral aspect. Portions of the mass and of the overlying dura were 
removed for investigation. Histological examination revealed that the mass 
was composed of highly vascularized granulation tissue containing numerous 
staphylocooci. The dura contained abundant infiltrations of plasma cells. 

For the first three weeks after the operation there was a purulent discharge 
from the wound, which afterwards ceased altogether. There has been some 
return of movement and sensation to the legs and an obvious improvement in 
the general health. i 

Dr. P. CLOAKE said he was not convinced there was any relation between 
the original infection of the patient’s arm and the condition found at operation, 
especially in view of the fact that the local infection preceded the devolopment 
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of spinal symptoms by two years. It appeared to him more probable that 
if the granulation tissue removed at operation was inflammatory it was due to 
infection from some other source. 

Dr. A. FEILING asked if any SE of osteomyelitis of the vertebral 
columü was found at the operation or in the X-ray plates. If the lesion found 
was inflammatory it appeared to him that it would most probably have spread 
from the neighbouring bone. 

Dr. J. G. GREENFIELD said that staphylococci could be easily demonstrated 
in the tissue removed by the surgeon. This was a type of chronic granulation 
. tissue and its slow growth could be naturally explained by an infection of low 
virulence. In view of the histological nature of the tissue it seemed to him 
quite probable that it had been present for a long period and had developed 
slowly. 

Dr. G. HOLMES suggested that although the condition described was not 
an abscess of the spinal cord, the failure of more marked improvement hy 
operation after removal of the compressing tissue suggested the possibility 
of chronic intramedullary infection too. He referred to cases published by 
Chiasi, Collier and Turner, and others, and pointed out that in typical cases 
of spinal abscess the symptoms developed rapidly and nearly always led to 
an early fatal termination. 

Dr. ORITCHLEY referred to the rarity of spinal abscesses; in 1926, Adson 
and Woltman were able to collect twenty-nine cases from the literature, to 
which they added a personal case. All but two proved fatal. The history in 
the present case was unusually long, the longest history in the literature being 
seven months. . i 


Progressive Ataxia in a Child associated with a Positive Blood 
Wassermann Reaction. 


By D. DENNY-BROWN. 


G. B., male, aged 4 years and 2 months, admitted to hospital for unsteadi- 
ness in gait, which had been first noticed eighteen months ago, and had slowly 
and gradually progressed, and unsteadiness in the arms, which had been first 
noticed twelve months ago and had gradually progressed. 

He was an only child, the parents married five and a half years ago. There 
were no other pregnancies. Labour was not prolonged and forceps was not 
used. Breast fed. Perfectly healthy at birth and after, except for two attacks 
of " influenza," once two years ago, and once eighteen months ago (ig mother 
also had influenza on each occasion). In each of these attacks he was irritable 
and feverish and vomited several times, but no other symptom was noticed. 
No convulsions had occurred. He was not late in learning to walk or to talk, 
and his gait was perfectly normal until the age of 24, when the unsteadiness 
was first noticed when he was chasing a dog on a garden lawn. He began te 
lisp slightly in speech about six months ago, but the lisp bas not increased. 
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A month ago he said that his knees and toes ached, he was a little feverish 
(100? F.) and began to cough occasionally. The pains ceased the same after- 
noon and have not recurred. The cough continued up to the time of admission 
and he occasionally said his throat felt sore. . 

No history of any similar complaint, or of deaths in infancy. 

Physical examination. —Bright, intelligent child, with head a little larger 
than normal. No stigmata of congenital syphilis. Colour good. Speech occa- 
sionally slightly lisping. Well behaved, clean in habits. «Occasional dry 
cough with salivation. No defect in visual acuity and no defect in the fields 
can be demonstrated. Slight pallor of both dises, macula normal. Pupils 
react briskly to light.. Diplopia on looking to extreme left and slight deficiency 
in outward movement of left eye. Nystagmus on looking fully to either side, 
fine and rapid to right, slow and coarse to left. No defect in remaining cranial 
nerves. 

No paralysis or paresis in any limb or trunk movement, but the limbs are 
all hypotonic and ataxic, with some coarse irregular action tremor in the upper 
hmbs. No wasting. No involuntary movements. Tendon jerks all absent. 
Abdominal reflexes present and equal on both sides.” Plantar reflexes both 
flexor. No sensory-defect to pin prick, cotton wool, heat and cold could be 
demonstrated. Gait is extremely ataxic and station very unsteady with eyes 
open. Nasopharynx inflamed, bot no membrane. Culture from: throat swab 
gave chiefly streptococci ` no Klebs-Loeffier bacilli; marked reaction to Schick 
test. 

Gerebro-spwial God (October 22, 1929) clear, colourless, no cells seen. Total 
protein 0'025 per cent.; globulin tests, negative. paneer: nD, CUERO in any 
tube. Wassermann BECH negative. 

Blood: Wassermann reaction, positive 8, 300 (October 22, 1929), test repeated 
' (October 29, 1929) with same result. 

Skiagram shows skull of hydrocephalie type but with no other Sianeli 

Blood Wassermann ER of patient’s mother is negative; his father is 
not in England. e 

'Antisyphilitio treatment ie: so far brought about no imiproventent. 

Dr. G. HOLMES said the chief interest of the case is the origin and the 
‘nature of the ataxia. The type of the inco-ordination of movement, the 
presence of nystagmus, the absence of sensory disturbances and the hypotonia 
of the limbs, all indicate that the cerebellum is involved, while the size of the 
child’s héad and the skiagrams show that a considerable degree of hydro- 
cephalus is present. The pallor of the optic discs may be also due to this. It 
seems more probable, therefore, that there is a local cerebellar lesion than a 
diffuse atrophy, and that by interfering with’ the escape of cerebro-spinal fluid 
through the fourth ventricle it has caused the hydrocephalus. Though there 
has been no headache a slowly growing tumour in the vermis of the cerebellum 
extending into the fourth ventricle is probable; this would also explain the 
absence of the tendon jerks. Although the Wassermann reaction is positive 
a syphilitic lesion is improbable, especially as the cerebro-spinal fluid is normal. 
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Jacksonian Epilepsy provoked by Stimulus to Right Foot or Right Ear. 
By D. DENNY BROWN. 


A. P., female, aged 51, admitted to hospital on account of attacks of 
twitching of right side followed by unconsciousness. These attacks first began 
elght months ago. : 

She had suffered with no previous illnesses of any kind. Menstruation 
ceased at age of 48 years. Nothing pertinent in family history. 

The first attack occurred in March, 1999. There was sudden unconscious- 
ness without warning, lasting an hour, and followed by general weakness, 
misty vision and aphasia; gradual recovery set in and was complete in two 
weeks. Three weeks later she began to have attacks of unconsciousness pre- 
ceded by twitching in the right hand, giddiness, and a rhythmical “ clicking "' 
noise in the top of the head. These fits occurred once a day for a month and 
then she had treatment in bed for the folowing month and remained free from 
attacks. 

At the end of May, 1929, she got up again and began to have attacks of 
unconsclousness whenever anything touched her right ear, or her head just 
behind the ear (for example, putting her spectacles on). These fits began with 
a twitching and tingling pain in the right side of the face and a “clicking” 


‘noise in the head. The twitching and tingling pain spread to the right hand 


and arm, and then to the right side and leg. She remained conscious but could 
not say what she wanted to say during the attack. Weakness and numbness 
of the right side of the body lasted from one to twelve hours after each attack. 


. The attacks continued on alternate days until July, 1929, when they began to 


occur each day and were followed by unconsciousness for fifteen or twenty 
minutes; speech was limited to only one or two words between the attacks 
and there was some continual weakriess of the right arm. She was admitted 
to Cardiff Infirmary, and the only positive findings were weakness of grasp of 
the right hand and ten cella per cubic millimetre in the cerebrospinal fluid. 
An exploration of the left parietal cortex was made (August 29, 1929). The 
arachnoid had a milky appearance round the superior cerebral veins, and the 
region.of the “supra-angular gyrus” was ' very soft" and ' brain needles 
were passed in here but no fluid obtained.” The osteoplastic flap was 
replaced. 

The attacks continued (one every two days), and | six weeks ago the patient 
began to see, without warning, a blue light immediately in front of her eyes. 
This occurred at intervals of two to three days, and lasted twenty minutes 
each: time. The light came and went rhythmically with the frequency of 
the pulse, and had no relationship to, the time of occurrence of other 
phenomena. 

Also six weeks ago she began to have TP of unconsciousness, brought 
on by some particular stimulus to the right foot or the right leg below the 
knee, for example pulling a stocking over this foot. These attacks also began 
with clicking in the head and a tingling pain and twitching starting in the 
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right. foot and passing up the right leg, and down the right arm and to, the 
face. They were followéd by unconsciousness. for a few minutes and by 
residual numbness, EES and increased weakness of SC limbs for an hour 
or two. ; l 

For a month one or other kind of attack occurred every day, and she was 
afraid to touch her right ear and right foot. Once an attack was provoked no 
further attack was caused by touching either of these parts until about twenty- 
four hours had passed, and then some chance moyement with contact at one 
or other part excited another attack. 

During the last fortnight the attacks have been fewer, and she had not had 
one for & week prévious to admission, in spite of frequent stimuli to the. 
“ sensitive” parts. Since August; 1929, she had had occasional double vision 
when looking to the, right, lasting an hour or so. Has had frequent difficulty 
in remembering the names of things, and her husband’s name for the last two 
months. She bas ‘not been able to write intelligibly since the beginning of 
August. She has often lately. seon & large. ‘shadowy figure to her right side, 
but it is not there when she Ke round, and she nas not seen it when she 
looks forward again. . S 

Physical examination.—Slight dvsurt bin oflingualtype. Visual T 1 
right and left. No field defect to white or colours., Disc edges are clear, their 
colour is good, and the vessels of normal appearance. Variable rapid nystagmus 
pccurs ` on looking to right; and slow jerks on looking:to left. Hypalgesia 
to pin-prick over right face. Other sensations unaffected. Corneal. reflexes 
are brisk and equal. Right palpebral fissure is wider than the left and there- 
is weakness of the right side of her face.’ Palate moves slightly to left on, 

articulation. Tongue is protruded to right. Occasionally very fine rapid 
tremor is present in her. left hand, but there is no. weakness, change. in tone, or 
inco-ordination‘in either upper limb or either lower limb. Tendon reflexes, are 
all present and equal od the two sides. . The left plantar response is flexor, 
the right less definitely flexor, but not extensor. The abdominal reflexes are 
absent on both s sides.  . | 

There is hypesthesia to pin-prick and cotton woo! over the whole right 
side, but no inaccuracy to heat and cold, no SERGE and. two- point 
discrimination ig equally accurate in both sides. ` 

No bruit can be. heard over any part of skull. Blood- -pressure is 115/70. 
Gait i is normal. 

' Cerebrospinal fluid : pressure 190 mm., three cells per cubio EE 
Total protein 0 066 per cent., globulin tests. negative. Lange, no change ; 
Wassermann reaction, negative in cerebrospinal fluid and in blood. 

Skiagrams show no calcification within skull. 

Two attacks have been observed, each brought on by stimulus to the right 
foot, one on October 26, 1929, and one on October 31—stimulation of right 
foot and right ear on. each other day has not provoked an attack. The first 
attack was produced by eliciting the knee-kerk on the right side, the second by 
pulling the bedelothes away from the right leg. Both palace began by tonic 
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extension followed by twitching of the right ankle, knee and hip and then of 
the right arm, the right side of her face and immediately following this of the 
whole left side at once. The pupils ‘were inactive, no’ bruit was heard over the 
skull, and no plantar responses were, obtained (great toe tonioally flexed). 
‘Duration’ of unconsciousness about four minutes, followed by aphasia and then 
marked perseveration, with weakness of the right arm and leg and an extensor 
response on right side. Complete recovery was attained three hours after onset 
of the attack, with return of all signs to those found on admission. 

Dr. GORDON HOLMES referred to cases he had described in which local 
epileptic attacks were similarly provoked by peripheral stimuli. During the 
investigation of the.disturbances of sensation produced by cortical lesions he 
frequently found that the repeated, or prolonged application of tactile or other 
stimuli excited local epileptic phenomena in the part stimulated, if a lesion 
existed in the proximity of the motor or sensory representation of this part 
in the cerebral cortex. These phenomena generally were clonic movements 
which usually spread in the manner of an ordinary Jacksonian attack, but 
occasionally they consisted of a numbness or tingling of the part stimulated, 
which often spread in the same way, or the part stimulated might become 
numb ot " dead " and,so &nssthetie that further investigation was impossible. 
One of his patients, a man with a gunshot wound in the region of fhe motor 
cortex of the left hemisphere, asserted that the continued use of his right hand, 
as in the employment of carpenter's tools, would bring on an epileptic attack 
starting in the band. . 

He has also observed men with lesions in the neighbourhood of the visual 
cortex, and subject ‘to ‘attacks of visual epilepsy, in whom epileptic visual 
phenomena were apparently brought on by a strong light stimulus, as a visit to 
a cinema. And he has seen patients with lesions, traumatic and neoplastic, 
in the neighbourhood of the auditory centre in whom epileptic attacks followed 
exposure to loud noises. All these cases are clearly parallel to that shown by 
Dr. Denny-Brown. On the.other hand we have the converse in the well-known 
fact that a ligature around the limb, firm grasping of the convulsed part, or 
passive arrest of the spasms, may prevent the spread of & Jacksonian attack. 

Dr. O. P. SYMONDS referred to one case in which epileptic attacks were 
easily excited by music, and especially by the sounds of brass instruments, and 
to a second patient subject to epileptic attacks commencing with spasms of his 
left toes in which desoription of an attack, or tee of or on its 
symptoms, would bring on s seizure. 

Dr. R. IRONSIDE described the case of a patient in whom generalized 
epileptic seizures were provoked by music, and especially when he prayed the 
piano. . ? 

Dr. DENNY-BROWN, in reply, pointed out that as far as he is aware 
acustico-motor epilepsy is excited by unexpected sounds only. In the case he 
has presented the element of surprise is not a necessary factor. .In his opinion 
it‘is impossible in the present state of our knowledge to determine the 
mechanisms concerned inthe production of an attack byeperiphexal stimuli. 
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"D -Pituitary Tumour, ‘with Gore and Acromegaly. 
By REDVERS IRONSIDE. M 


J. B., female, aged 60. Twenty-five years ago. shë began to take larger pa 
and gloves and noticed & swelling appearing in the neck. Fifteen years ago,’a 
. retrosternal goitre was partially removed on account of breathlessness, with ` 

residual paralysis of the left recurrent laryngeal nerve. The patient has com- 
. plained of headache, which has not been ‘severe during the past year. AD 
giddiness, -faints or vomiting. 

On examnahon.—Typical acromegalie appearance with | Benn 
changes in the interphalangeal and elbow joints. Hard swelling i in the region 
of the thyroid. Fields of vision bi-temporally constricted to red and green, but 
not to white. Skiagram of sella turcica shows considerable- enlargement. 
Shotiy: glands in both ‘supraclavicular regions. Symmetrical enlargement of 
submaxillary glands. Hæmorrhages in both fundi. Blood-pressure, 940/165. 
Urine contained a trace of albumin, but no: sugar... ^" 

Dr. P. CLOAKE referred to a similar case in which dunas life obstinate 
constipation was a prominent symptom, and after death there was found an 
enormous enlargement of the bowels. ` He raised the question as to whether a 
defect or disturbance of pituitary secretion was responsible. for the fmoal 
stagnation. He, described ‘another: case of acromegaly in which during the 
course of f deep Zu applications ‘to: the pan a iia developed. l 


oh Spinal Caries with TNR Paraplegia. E 
By Don G. GARLAND. 


s LO male, aged 62. -Admitted to hospital, July 17, 1929, complaining of 
pain DER the trunk- at the level of the umbilicus of eighteen months’ 
duration. It is increased on coughing or sneezing. . Six months ago weakness 
of the legs. developed rapidly with incontinence of: urine and feces; three weeks 
later sphincter control returned and has been normal since. “There has been’ 
numbness in both legs for two months and occasional flexor spasms. General 
health is very good. He had a urethral discharge.at ege of 25 (untreated). 

' Physicals examination.._-Some weakness : of botk legs with symmetrical 

" muscular wasting and a mild degree of spasticity. Weakness of lower half 

of rectus: abdominis. Hypalgesia over legs and lower trunk, with impairment 
of temperature and vibration sensibility over the same area. Upper border 
of sensory loss is at level. of umbilicus. Gait slightly spastic. Kneo-jerks 
exaggerated : bilateral knee and ankle clonus and extensor plantar responses. 

Prominent veins over upper part of chest. Dullness to percussion in 
front at inner end of second left intercostal ‘space and to right of éighth and 
ninth dorsal spines over an area about 4 in. in diameter, with diminished air 
entry over same area. Marked prominence of eighth dorsal spine and of ninth 
rib on each side. ‘Second aortic sound accentuated. Blood-pressure_ 

174/108 mm. : SE S, EI 


in 
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Second examination.— X-rays: ninth dorsal vertebra is evenly collapsed ; 
intervertebral discs and the vertebral bodies above and below are normal. An 
opacity, roughly circular in outline and 4 in. diameter, extends to the right of 
the collapsed vertebra and shows central patchy calcification. There is 
bulging of, the descending arch of the aorta and continuous with this below is 
the convex shadow of the descending aorta which is displaced or dilated. Old 
fracture of eighth and ninth left ribs. EU 

Oerebrospinal flud:' Pressure 100 mm., with no rise on jugular compres- 
sion. Slightly yellow fluid ; 2 cells per o.mm.; protein, 0'18 per eent ` Lange 
curve, negative; Wassermann reaction, negative. 

Blood: - Wassermann reaction 4444. Sedimentation rate normal. 

Tubereulin skin test negative. 

After a course of novarsenobillon, mercury, bismuth and potassium iodide, 
the blood Wassermann reaction, the general condition, and the cerebrospinal : 
fluid are unchanged. | 

The lesion is regarded as inflammatory rather than neoplastic. The fact 
that the lungs have not been invaded is in favour of this view. The escape of 
the intervertebral disc shows that the process is not tubercular. 
^ Dr. A. FEILING suggested that the radiographic appearances were in favour 
of a chronic abscess, which possibly commenced in an osteomyelitis. 

_ Dr. 0. P. SYMONDS said that despite the -clear-cut shadow seen in the 
skiagrams there could be, in his opinion, little doubt that the primary lesion 
‘was neoplastic, possibly a sarcoma which often runs a chronic course. The 
involvement. of the ribs is also in favour of this. He thought, however, that 
the possibility of hydatio disease should be considered. 

Dr. J. P. MARTIN considered that though the symptoms hava not advanced 
during the last three months, a new growth was the most probable diagnosis. 
He agreed that though the blood Wassermann reaction is positive the lesion is 
not syphilitic, though he mealle? that Gowers had described paravertebral 
syphilitic masses. 


Polyjneuritis Crantalss. 
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) By REDVERS IRONSIDE. 


\ 


~ 


W. R., aged 18, a car-boy. Admitted to Guy's Hospital, under Dr. Poulton, 
August 8, 1929, on account of gradually oncoming right ptosis, noticed a 
fortnight before. Patient had felt in his, ‘usual health and pulse and tempers- 
. ture had' been normal. Within the past week he had noticed numbness over 
the right eye. 

On examanation.—A TA spare youth, with complete right ptosis. Optic ` 
discos, visual acuity and fields of vision, normal. Right pupil larger than left, 
and reacts very sluggishly to light and on convergence. Left pupil normal. 
Complete external ophthalmoplegia, except for some power remaining in the 
left external rectus. Sensory loss to pin-prick and cotton wool over first 
division of right fifth. Complete palsy of the SE side of the face, upper and 
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lower. ' Other cranial: ‘nerves normal. No deafness or otorrheea. No sensory, 
motor or reflex abnormality. Urine normal: No glands palpable in neck. 
Spleen not enlarged: : 

Oerebrospinal fuid: eight Sets per eubic millimetre ; WE 0°04 jar 
cent.; globulin positive ; "Wassermann reaction ‘negative. T il 
110 mm., Wassermann reaotion negative. . ' 

This patient has never suffered from headaches or tee Geet 
recovery has been taking place. The pupils are now equal, central and circular 
' and react to light directly and consénsually,.and on ‘convergence. Slight weak- 
ness of both external recti remains. There is slight right ptosis ‘and hyper- 
sesthesia, o cotton wool ‘and pin- -prick over the first division of the right fifth. 
Corneal reflexes brisk and equal, Slight right peripheral facial weakness. 
Other ‘cranial nerves- normal. No: sensory, motor, or reflex ‘abnormalities in’ 
the trunk or limbs., The ‘case is ' presented for SE and pathological 
EE : 5 We o i SE? SL TEE 


“Lesion of Third, Routh Fifth and Such Left Olai Nerves. 
By. LEWIS R. YEALLAND. 


W. O., male; aged 27, in October, 1928, began: to see double in artificial - 
light.. In ‘February, 1929, diplopia became more or less constant and her left 
eyelid began tofall. In July the ptosis became ‘complete and in addition she 
complained of stiffness and neuralgic pains in her left face and loss of the sense 
of taste and of smell on the left side. The symptoms have been gradually.. 
progressive except in January and June, when there was; ön, both occasions, 
definite improvement for about a fortnight. "M \ 

Physical examination.—Optic, disos ' ‘rand fields normal. Left eye présents 
ptosis, intérnal and external ophthalmoplegia ‘and proptosis. When the-eyes' 
aro at rest‘a small ‘portion of sclera ‘is visible between the left eye and-its 
external canthus. On attempted. conjugate’ deviation to the right, the left 
shows inhibition. Inability to deviate jaw to right ; wasting of left temporal 
muscle and weakness of left masseter. Left cornea] reflex absent; loss of 
sensation to pin-priék: and heat and, cold over. all divisions of left EE 
nerve. A sensation of a “ small burn" is evoked on some contacts by pin- 
prick: but nob by thermal’ stimuli. Sense of taste lost throughout left, side of , 
tongue. ` On tests, the sensation of smell appears to be normal, although the 
patient is conscious of some defect. Examination of other ‘cranial nerves 
showed no defect. Reflexes: right plantar i is indefinite, otherwise the reflexes 
are normal. The blood, POM Pug; pou and ‘skiagram of skull | 
- showed nothing Panel Md 


H 
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Dr.R. TRONSIDE anled bes ‘Was mystified as to the nafure of the lesion 
in ‘his case. ‘Unilateral: symptoms, as those in Dr. Yealland’s case, are often 
due to a tumour at the base of the brain, but the absence of headache argued 
against this diagnosis in this, case. He suggested the nerves, EE be 
compressed by an aneurysm of the internal carotid artery.’ ; 
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Dr., W. J. ADIE agreed that an intracranial aneurysm was the most probable 
diagnosis in Dr. Yealland’s case. ` De had recently seen similar symptoms in a 
patient who died shortly afterwards. with apoplexy, the symptoms of which 
suggested rupture of an aneurysm. 

Dr. WORSTER-DROUGHT did not think a tumour could be excluded. He 
described the case of a patient with the same signs in whom the ocular palsies 
had existed for sever gong: before headache appeared. The patient later 
developed papillosdema and at BEES 8 largo tumour was found in the 

middle, fossa of the skull, ; 

Dr, "REES referred to a case pon E in the Hospital under the care of: Dr. 
Gordon ‘Holmes. He developed gradually eleven years'ago & complete internal 
and external ophthalmoplegia’ of the'left eye, with pain and later anssthesis in 
the distribution of the ophthalmio division of the trigeminal nerve. Ten years 
later his left eye became’ blind and slightly proptosed, and he began to suffer 
with slight headaches. Radiographs revealed a large partly calcified tumour, 
probably a psammoma, in the floor,of the middle fossa of the skull. This case 
shows that headaches may be a late symptom in tumours of this region. 
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Sudden Paralysis v» Uu v the Left Lower en Associated with Hemophilta. 
By H. J. SEDDON. 


` 
t 


S. E. male, aged 24, ‘chauffeur. 

History of present condatron.—J une,9, 1998 : The patient was involved in & 
‘motor-car accident and admitted to Kingston Hospital. He was unconscious 
for three days as the result of “ concussion.” X-ray examination of spine 
showed fracture in region of third and fourth lumbar vertebrm ` there was some 
injury, to the right ankle, but apparently no bony lesion. 

"He remained on his back for four months, and returned to work six months 
after the accident—not wearing any form of spinal support. After the accident 
patient noticed that he occasionally lost control of me Sed and fell. There was 
no paralysis and no lose. of consciousness. 

, Early ‘in 1929, he stumbled and, injured right, hip. A large swelling 
appeared | in upper ‘atid’ outer part of thigh, but'a skiagram did not show any 
fracture of femur and the swelling gradually disappeared. ` 

In May, 1999, his right ankle ' ' gave way” and patient ‘was admitted to 
hospital with a large swelling of that ankle, but again no fracture was found. 

. In June, 1929, after driving to Portsmouth without accident, became aware 
of sudden ‘weakness in the léft lower limb. The onset was instantaneous 
and he cannot recall: EE any pain. , The paralysis has been substantially 
Ane game since. i 

September, 1929.—. ' Pins and needles" were sometimes felt in the right 
lower limb, but there was no muscular weakness of it. 

Micturition i is normal and the bowels are regular with medicine. 


H 
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Family history. ——The history of hemophilia is summarized below : — 
Maternal Grandparents `` 


k š i i be Sc 
Daughter E mother) , Daughter Ss le s Dangnter 
How Sua! A T a ae ae d un 
Bon (patient) Bon Daughter Bon, , ` Bon, ` Bon Daughter 
AE d: (married: . (died: (under treat- (both SE 
SEN hemo- no sons)  hmmo- ment for l 
' philia) i phiha)- .hsmmophilig) ' e 


Past history. —ln 1926 patient was admitted to hospital | on Jaconi of 
severe hamaturia and remained there for Bix months. There were no'marked 
constitutional signs. , T 

On examination. —OCranial nerves normal. In his left leg, the quadriceps 
extensor muscles are: paralysed and no voluntary contraction can be detected 
in pectineus and adductor magnus. The adductor longus and tensor fascism 
femoris work well. No other muscular weakness found. . Sensation: An ares 


roughly, corresponding to anterior division of L 3 and 4 in the left lower limb , . 


is insensitive to cotton wool, pin-prick and temperature. ' Vibration of tuning 
fork not felt on left. patella,’ and only felt poorly at upper and lower ends of the 
fibula., General diminution in tactile sensibility in the whole of the left lower 
limb. Elsewhere no .sensory changes can be found. Joint) sensibility is 
everywhere normal. Reflexes: biceps;. triceps, - supinator and ‘ankle-jerks 
strong and equal on bot sides. " Right knee-jerk easily obtained, left absent. 
The abdominal and cremasterio reflexes are normal.: The plantar reflexes’ are 
flexor. . Spine: movements ‘are difficult, to observe, but apparently: normal. 
Skiagrams : the earlier skiagrams of spine are not now available: the recent 
ones show no abnormality of the spine. : X 

Lumbar puncture has not been performed on account of the pisa condition. 

Dr. A. FEILING (said that, a loéal hematomyelig- had ‘to be considered, 
. though he was not aware that this had been observed mm hmmophilia. , 1t 
appeared: to him: however, _more probable that -the condition’ was due to 
compression of the roots by a large hmmorrhage into the psoas muscle. 


Dr. J. P. MARTIN had never seen such symptoms’ produced by a limmo- 


rrhage into thé lumbosacral’ plexus. The absence .of severe pain.at the onset 
and the fact that little or no SES had occurred, Seemed to him in favour 
„of a epinal legion. 

Dr. C. P. 'SYMONDS E EN how closely the symptoms iuxta tes 
produced by & local -hssmorrhage into the grey matter of the cord. , He Dad 
| no doubt this is SS correct diagnosis i in Mr.'Seddon's case." 


(is aria and Abnormal: Gast. E i 
By F. PANEM. WEBER and O. B. BODE. 


The patient, V. À., aged 25, is a, strongly- pd and well-developed ino: 
who, when sitting at his ease, appears to “be pérfeotly: »normal. ' His speech, 
however, is indistinet, and blurred or husky mm of the ^ o d ’ .dissemi- 
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nated sclerosis type), and when speaking he seems to be hampered by a 
_spasti¢ or hypertonic condition of the jaw-muscles. When he walks or when 
he stands upright (as if to attention) the upper part of his trunk is thrown 
rigidly back and slightly to the right, and, owing to very slight foot-drop, the 
left foot is raised somewhat more than the right.. When he is speaking, the 
muscles of his neck and face tend to become spastic. He has a little dysphagia. 

Spasm of the right orbicularis muscle seems to have been a prominent 
` feature, „but disappeared nearly twelve months ago. There is very slight 
lateral nystagmus to left. The tongue is protruded somewhat to the right. 
The patellar and: Achilles reflexes are over-active on both sides. There is 
ankle clonus on the: left side, but not definitely: on the right. The plantar 
-reflex on the right side is of the normal flexor type, whereas on the left side it 
either cannot be obtained or.& Babinski phenomenon is “indicated.” There is 
no inco- -ordination. The maximum circumference of the left calf is 1 om. less 
than that of the right calf; the circumference of the left thigh (20 em. above 
the upper “border of the patella) is 14 om. less than that of the right thigh. 
There is & slight difference at times between the two halves of the face, which 
may be due to slight muscular hypotonicity on the right side or hypertonicity 
on the’left side. 

Nothing abnormal has been noted n the arms, nor in the superficial 
abdominal reflexes, the pupils, the ophthalmoscopic appearances or sensation. 
There-are no tremors or abnormal choreic or rhythmical movements of any 
kind. No muscular bradykinesia. No greenish coloration at the corneal 
margins. Nothing abnormal in the liver, or spleen, or other abdominal or 
thoracic viscera; nor in the urine, excenting frequently slight excess of uro- 
bilinogen. The galactose test of hepatic function gives a negative result, and 
the blood-serum gives, negative Wassermann and Meinicke reactions. The 
cerebrospinal fluid, when examined at another hospital, was normal and gave 
a negative Wassermann reaction. The ‘patient seems to be of average 
intelligence, but perhaps. almost abnormally cheerful (slight mental " euphoria "71. 
Nothing abnormal in, regard to emotional manifestations (crying, laughing, &c.) 
has been noted. 

‘The patient is said to have two healthy brothers, and in the family 
history there is nothing abnormal excepting that his father developed right- 
- sided hemiplegia at the age,of 28 pas and died of pneumonia at the age of 
58 years. 

History.— Operation for apendens as & boy. Articular ‘rheumatism at 
16 years. Suppurative middle-ear disease and'mastoid operation five years 
ago. The patient has always been fond of muscular exercise and can still 
stand on: his hands with ease. In 1924 he had a job as labourer in London 
(using a sledge-hammer). When this job was over in 1925, he ran thirty-two 
miles ın one day. On the following day he noticed that he was weak in the 
left foot, and that it tended to hang somewhat, and that in walking he had to 
` raise it higher than the right foot; during the’ next two years he sometimes 
used a stick a8 a support. . He thinks that the present, illness commenced two 
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anda half yoars ago with muscular spasms about the right eye, and‘what he, 


calls ^ . gasping " movements of the mouth. He has had neither the órbioularis 
muscle spasms nor the “ gasping” ' movements fór nearly twelve months. The 


peculiar gait, dysarthria and slight dysphagia’ have developed during: the last 


seven months. There is no HIStory. to suggest that he has had oncopbalitis of 
any kind, 


In regard to diagnosis we have E ge some Wee lesion’ 
, affecting the motor, tract, especially to the left leg, together with a*superadded ` 


funotional disturbance ; or (2) the possibility of the whole syndrome’ being 
functional;’ or (8)-‘an. early and. non-typioal stage of ochronie lenticular 
degeneration (Wilson’ 8 disease). - OE a5 ur 


R During demonstration of the case various members Sines out features - 
that indicated & psychogenic rather than "an organic origin of the symptoms. | 


Dr. RIDbOCH said.that not only does the tongue ‘protrude strongly to the right 
but that in the mouth it is deviated into the’ right cheek, a condition not found 


in organic lingual palsy. Dr. GORDON Houmes found the left plantar reflex ` 


normal, and as ‘the left-sided ankle clonus persisted on strong plantar flexion 
of ‘the great toe he'did not, regard it as a sign of. organic ‘disease: ' 


Dr. R. D. GILLESPIE said that.in his opinion the condition was hysterioal . 


the mode of development of the symptoms was, , Suspicious ; no sign was 


‘present that could, not be imitated ; "when the patient’ 8. ‘attention Was diverted ' 


the attitude of his trunk was normal, and, finally the suggestion to the patient 


that he could control his symptoms was resented in the manner we commonly 


8 find 1 in hysterical subjects. BC MEME 


4 Ee of Familiy Periodic Paralysis, with Attacks: on Excitement,. 


^ 


ae By OQ. P. SYMONDS. 
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W. F., male, aged op lodmotive firenian, has eee subject is attacks of ` 


periodic ales sincè childhood. His younger. brother ‘and his mother are 


subject to similar attacks and the mother’s father'is said to have had the same, 
complaint. ' The patient's attacks , vary both in severity and duration ; one, ` 


observed in hospita], lasted for am hour and. a half' and was, of .subacute onset. 


At its height all the voluntary muscles appeared to be ‘affected, ‘but none were. ` 
completely paralysed. - "He was, however, quite helpless and inarticulate. All . 


tendon-jerks were abolished. The plantar responses were flexor. 
‘He states that although, his attacks may come.on without cause es are 
frequently occasioned by emotion. , This may take the form of: (1). excitement, 


é.g., the cinema, or an exciting moment in a game; (2) fear, e.g, when he: 
' receives @ summons, to, go. before his superior officer ; (3) fluster, e.g., if when H 


doing & job he realizes suddenly that he cannot get it finished in time. 


' The case is presented as Cw 8 possible link between family periodic E 


paralysis and cataplexy. ' 
Dr. D RB YRALLAND ‘asked if the eng excitability ‘ofthe Ade iss was 


affected in the. attack In & somewhat similar case he had seen he could ' 
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not, doris an SS ee DE of the muscles by the faradic 
current. ; 2 

Dr. J. P. MARTIN S if it were known that i in Ge periodic paralysis 
e excitement brought on attacks of loss of voluntary movement; he could not 
recall any statement that it did. 

Dr. SYMONDS, in reply; said that there had been as yet no opportunity of 
testing the electrical responses of the muscles during an attack, and that he 
was not aware that. excitement had been previously described as an exciting 
cause. -It is noteworthy that in the ‘patient presented the attacks are not 
brought'on by fatigue, which is the rule in family periodic paralysis. 

j 
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l Avteriat Angetoma of Brain. 
me ae ^ LR Bey B SYMONDS. 


'G. o. SR Sen 44, carpenter, ie seen in March, 1929, on account of 
epileptic attacks dating from the age of 15. The aura consisted of a "` wheel 
of shining blue and silver lights," revolving in a counter-clockwise direction in. 
the right half of tha visual fields. Asa rule this was followed in one or two 
minutes by a generalized convulsion. Occasionally a brief vision of “ people 
running about” intervened between the aura of coloured lights and the convul- 
sione He had been conscious since boyhood . of a noisé in his head, which he 
compared to the puffing of & distant: railway engine. Recently he had com- 
plained of severe headaches and failing vision, and bad had an attack of 
numbness down the whole left side of his body. 

On examination. Showed marked dilatation of the vessels of the scalp, 
especially over the left parieto-occipital area. A musical bruit simultaneous 
with the carotid pulse was audible over the whole bead, being loudest above 
and behind the left ear. A skiagram showed grooving of the inner table of the 
skull by a greatly enlarged and tortuous vessel whose maximal girth corresponds 
to the left occipital pole. The visual fields showed an incomplete right 
hemianopia: - Early papilleedema, was present on both sides. There was 
bilateral exophthalmos. ‘Both ‘carotid arteries appeared large, and the heart 
was enlarged 1 in. to the left (confirmed by skiagram). 

On April 2, 1929, Mr. Bromley ligatured thé left common carotid artery, ' 
and the patient’ has subsequently been subjected to deep X-ray therapy. He 
has had no fits dince the operation. Headache is less and papilleadema has 
subsided. The bruit, though still audible above and behind the left ear, is less 
evident both to: ‘physician and patient. 

Dr. PARKES WEBER pointed out that not only dech the pulsations be 
heard by the patient, but they are audible to the observer if he inserts one end 
of a rubber tube info the patient’ 8 external auditory meatus and the other into 
his own ear. . A 

| Dr. GORDON Horus referred “to the case of a man, aged 28, who com- 
merced at the age of 16 to have epileptic attacks heralded by'& ringing noise 
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in his right ear, and later by the sound of voices, associated ‘with flashes- of 
light in front of his eyes. In each attack he became unconscious quickly Ps 
had general convulsions. 

Two years ago he. began to suffer with Reger in the right TET 
and frontal region, and found he could not see fully to bis left. ‘Lately. the 
attacks have been ` preceded ba a gustatory aura and a dreamy state. The 
superficial arteries of his scalp were dilated and pulsated strongly.. Papilladema 
was present, and the: reflexes ori his left side were exaggerated, but there, was ` 
no disturbance of motor or sensory functions.’ He had a ‘partial ‘left-sided ` 
homonymous hemianopia.. Sir Percy Sargent exposed the right temporal 
lobe and found it coveréd and: infiltrated by dilated pulsating vessels. Three 
deep ligatures were. inserted through the temporal lobe ànd later the right 
common carotid. was ‘ligatured. Since the operation he has had no epileptic 
seizures, , but he still gets dreamy states associated by an. unpleasant smell 
and a, curious epigastric sensation. His visual fields have become full 


Pineal Syndr ‘ome (Ocular Palsies "T Send Precos ay) in a "Boy, aged 10. . 
| _, By W. J. Apr. | ge 


A. o. aged 12, — of Headache, double- vision and shaking of the 
right arm. His héalth was very good until he began to have: headaches about 
a year ago ; six months later he began to see double and the right arm trembled 
when he üsed it. During the last ‘three months he-has had several generalized 
convulsions with unconsciousness." He was © very forward " mentally from 
the age of 5 years; at the age- of 8 years he was' “fully developed," ‘and 
was not allowed to undress before his sisters. His parents are alive and 
well ; ‘he has five'sisters and one brother-aged 15, all héalthy. f 

His sexual and general development is that of a well-grown youth of 18. 
Mentally he is intelligent but not precocious; his-mothér states that he has 
become dull'during the last year.” Speech is slow and slightly slurred: Smell, 
hearing and taste are normal. The optic discs are rather pale but the fields 
are full and vision is good when his myopia is corrected. When he first came 


under observation a month ago the’ pupils were equal and reacted _ briskly to ` l 


light but poorly on convergence; upward movement of tbe eyeballs was 
" absent ; all other ocular, movements wére,normal. Now the left pupil does 
not react to light and the: right as it contracts becomes oval. Downward 
movement is defective i in both eyes, but better right than left; lateral move- 
ments ‘are good in the right eye, in the left inward, outward’ and- convergent; 
movements are defective. There is.no ptosis or nystagmus. Apart from ' 
- weakness of'the left side of the face of lower neurone type, the other: cranial 
nerves are normal, 
Power ii the right arm is .good, but the Wat is’ hypotonic and ataxic; 
& very coarse tremor, exactly like the intention -tremor of disseminate 
sclerosis, occurs on voluntary movement. The ‘Tight lower limb is also - 
slightly hypotonic, but. there. is no, tremor and his, gai& is Bormann he 
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stands ‘easily: on the left leg alone but auno do 80 on the right leg. The 
power, tone and co-ordination of; the limbs on ‘the left side are normal. 
All tendon jerké are’ slightly brisker right than left; the abdominal and 
plantar-reflexes are normal. Sensation is normal for all forms except pin- 
prick, which. is slightly diminished on the right limbs and trunk. 
' Radiological report: A very, well developed head, rather like that of an 
adult.. No calcification seen in pineal region. Ventriculograms show a 
considerable degree of internal hydrocephalus. 
Dr. Adie said that the existence of a ‘tumour had not yet been proved. 
Bir Percy Sargent-hgd incised the brain and opened the right lateral ventricle 
at the junction of the posterior and descending horns; no tumour was seen or 
felt. He thought nevertheless that there was a tumour. The lesion was 
certainly progressive as’ the ocular palsies had increased under observation ; 
there was certainly a'lesion in the mid-brain; did the association of prococity 
wibh signs of & mid-brain lesion justify the EE of pineal tumour ? 
Most cases of pineal tumour were seen in adults; in them there were no 

sexual changes, but he believed that a tumour of the pineal body in young male 
children usually, perhaps always, caused precocity. One case of precocity in 
a female child had been described. 
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D of Pineal Tumour. 
We Shown by W. J. ADIE. 


The patient, a man aged 21, died a week after coming under observation. 
: His father stated that the illness began four months ago with squint, headaches 
and vomiting; within a month he was almost bind and unable to stand. The 
patient said, - I feel all right, but the- doctors think there is something wrong 
with me." - He was unable to degoribe his symptoms and could not give much 
assistatice in the ‘physical examination. 

Intense papilledems was present in both’ eyes. Vision was reduced to 
counting fingers at 2 ft. The pupils were large and equal, they reacted slightly 
on convergence ‘but not to light. Movement of the eyeballs upwards was 
defective, downwards good, outwards absent, on convergence poor. On look- 
ing tothe left the right-eye made slow, coarse, irregular nystagmoid movements ; 
to the right the left eye made»similar but finer and quicker movements. The 
corneal reflexes were brisk and equal. The jaw deviated to the left side when 
he opened his mouth. ‘The left side of the face.was weak. He was deaf in 
the left ear, a tuning fork on the vertex was.referred to the right ear; the 
otologist reported he was a bad witness, but that tests suggest a partial lesion 
of the left eighth nerve. The remaining cranial norves were normal. 

His head was rotated to the right and inclined to the left. The limbs 
were very weak and flaccid , co-ordination, considering the degree of weakness, 
was not grossly affected. Sensation was normal.- The tendon jerks were very 
brisk and equal on the two sides. The plantar resporses were extensor. He 
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was unable to sit up. or stand. He WAS ' "incontinent of urine and fæces: His 


physical and sexual development, ‘were. normal. Dr Adie said there Was Do: 


history of precocity-in this cage, : S 


In view of the severe general symptoms, the: SÉ of the nystagmus . 


and the ‘signs of damage to the fifth, sixth, seventh and eighth nerves on the 
left side, he had expected to find a tumour: in the left posterior. fossa. He. had 


not ‘attached due importance ‘to the inactive pupils and. defective upward move- ' 
ment of thé eyeballs in an ádvanced caBe like this’; dit ‘one did.not know the - 


ordei in which the signs had appeared, it was difficult ix decide which of them 
were of localizing value. - . dii 

Dr. J. G. GREENFIELD: doseribéa the. Fo ms appearances in tho 
brain. The tumour took origin from thé pineal and extended backwards and, 
laterally, infiltrating the tectum of the. mid-brain, the posterior commissure. 
and both? optio thalami. Tts struoture' was characteristic of a tumour of the. 
pineal body. It contained clusters of làrge. cells with rounded nuclei and one 
or two long fleshy processes which appeared to run considerable distances from. 
the cell body, for bundles of such processes ‘could. be seen with no cell bodies or 
nuclei in them. The cell “clusters ‘or bundles of fibres were separated from 
each other by fairly wide zones of fibrous tissue in the meshes, of ‘which were 
many lymphocytes. ‘The- large cells and their processes had some of the 
characters of neuroglia cells, but RO ' neufoglia fibrils could be demonstrated i in, 
‘them. uw cm , f 0) 
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Handbuch der Newr ologte des Ohres. Herausgegeben von G. See 


0. MARBURG und H. BRUNNER, II Band. 2te Teil S. 1228 mit 
242. Abbildungen. Berlin und Wien : e und Schwarzenberg. 
1929. Price 150. Marks. | 


This alate completes the comprehensive system of the “ Neurology of the 
Ear” which has been issued in seyeral parts by ‘Viennese neurologists and 
aurists during the past four years. Several articles contained in if: are of 
little inimediate interest to neurologists; while some seem a little out of place 
in a textbook on the nervous disorders of the ear. This does not, however, 
detract from the value of the system, for the more points that oan be made 
common ground 4o the neurologist. and‘ aurisé will prove to be of benefit to 


-both. Stern’s long chapter of over 200 pages on the non-suppurative inflam- 


matory lesions of the, brain, including encephalitis lethargica, encephalitis, 
encephalitis associated with: other ‘infections, and disseminated sclerosis, for 
instance, scarcely establishes any relation to diseases of the ear, though it is 
an admirable monograph on these subjects. Bénesi and Sommer have written 
exhaustively on the toxic neuritis of the eight nerve, due to various exogenous 
poisons, ov occurring in infections and metabolic diseases. Alexander 
contributes a: series of chapters on the intracranial complications of aural 
infections, and Brunner deals with abscess of the temporal lobe in an’ article in 
which: much interesting information: on the differential diagnosis of this 
condition may be found. : - Syphilis of.the eighth nerve and the aural complica- 
tions. of tabes and general paralysis are dealt with more concisely by Schacherl. 
The aural disturbances that may occur in association with increase of intra- 
cranial pressure are described by Fischer, who maintains that there may be a 
` Btauungsohr " similar in its origin to papillosdema. 

` To the neurologists the two mogt. ‘interesting chapters are that on disturb- 
ances of speech due to lesions of the temporal lobe by Bonvicini, and that on 
tumours of the temporal lobe by Marburg. The former includes an instructive 
historical review of the many theories of aphasia, including a very full résumé 
and a critical appreciation of the work of Head, as well as an objective presen- 
tation -of the defects of speech produced by local lesions of the brain. 
Marburg’s article is a very valuable contribution to SCH symptomatology and 
localization of tumours of the temporal lobe. : 

The Editors. of this textbook must be' congratulated on the completion of 


their enormous task, and deserve the gratitude of both neurologists and aurists 


for having provided a manual distinguished by the high level of the individual 
chapters and by the discrimination ‘they have shown in the selection and 
arrangement of its subject matter, ' FLA X 
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Brain Mechanism ‘and Intelligence, - By Kg LASHLEY. Pp. 186.. 
Chicago : The. University Press. 1929. Price 13s. 6d. , 


. The experiments described by Lashley consist’ in the training of rats in a. 
variety of motor habits, either before or subsequent to ablation of parts of the 
cerebral hemispheres, and in tbe, employment of retention tests to ascertain 
the influence of the lesions so produced upon habite formed either Deis to or 
after the injury. Ser į 
.' Lashley'finds that ; the capacity to i ihe habits TUE (maze habit) i8 
redüced by destruction’ of cerebral tissue in direct proportion to the quantity 
of tissue destroyed. Equal extent of destruction produces equal degree of 
retardation in learning, irrespective of the particular oyto- architectural fields. 
involved i in the lesion; that is to say, the. capacity to learn a habit depends 
upon the'amount of cortex available and not upon its localization or anatomical 
specialization. A d j f 

The greater the complexity of ihe habit under examination, the greater is 
the retardation in its acquirement after cerebral ablations. Similarly, the 
capacity to retain 8 habit is affected i in lik manner by destruction of ‘cerebral. 
tissue, Lo / : 

From thege bis dus Lashley conclüdes that -the learning Kee and . 
the reterition of habits depend’ not. upon any finely lcealized structural changes ' 
within the cortex, nor,upon the laying down of specific . functional pathways 
within it. On the contrary, the mechanism of integration appears to lie in the 
dynamic relations between the parts of the nervous system rather than” upon 
details of structural differentiation. ' 
' In s preliminary chapter Lashley EE the; hature, ot Eege, Ze, 
the relation of thé learning’ capcity to intelligence, and he gives reasons for 
supposing: that the.probleris of cerebral function i in higher animal forms do not , 
„differ essentially from those raised in the course of his experiments on rats. 

` m d e i 


|. Læ Syphilis Médullaire. Par’ Lorrat- JACOB et Fongen Deia, 
Pp. 151. Paris: Masson ‘et Cie. Price PET francs. ` bur 


Malaria Provoguée.’ Par FRIBOURG- Brno. Ka 120. Paris? Masson 
et Cie. Price 15. francs.  — n "EAE a 


‘These two small volumes form were ofa series published under the general 
title of ^^ Médecine et Chirurgie Pratiques,” a title which mdicates their purpose’ 
and scope accurately. Both volumes have an exhaustive bibliography, but in 
both, asin so many French publieations, a table of. contents occupies. the place: 
of, and. has to do duty'for,.&n index. ` M 

Lortat-Jacob and Poumesu-Delille give a plear and compen exe: deserip- 
tion of the various: syndromes of spinal syphilis, tabes dorsalis not- being 
included i in their purview. They deal with their subject under the accepted 
headings of JEtioldgy, Pathogenesis, Morbid E Symptomatology, 
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Diagnosis and Treatment. The chapters describing the various clinical pictures 
of spinal syphilis are admirably arranged and are clear and comprehensive, and 
by themselves would make the volume well worth careful study. In the 
chapter ‘on Treatment, it is disappointing to find mercury relegated to a minor 
place, and its indications dismissed in & single line: 

. TP'ribourg-Blano gives a brief historical account of the evolution of malarial 
therapy. ‘His descriptions of the practical details of this mode of treatment, 
of its course and, complications, of its indications: and results are excellent, and 
he has produced a volume that may be unreservedly recommended. 


D ` 2 i D \ 
Die Encephalitis lethargica ` thre Nachkrankheiten und thre Behandlung. 
Von C. v. Economo. D 251. Berlin und Wien: Urban und. 
Schwarzenberg. ` 1999. Price 20 Marks. 


Here we are presented Dy Economo, who first recognized and described the 
disease, with & clinical and pathological. study of encephalitis lethargica based 
on his own experiences. The literature of the subject is not neglected, but his 

pages are happily not overburdened with references to articles that have 
added little to our knowledge or can claim recognition only on the grounds of 
, priority. The history of the first outbreak of, the. disease in Vienna and of its. 
spread over the world is particularly interesting, &nd so too is the critical study 
of earlier epidemics which may' have been identical with or allied to it. The 
^ getiology and epidemiology are fully discussed, and the symptoms of both its 
acute and chronic stages are described in considerable detail. The chapters on 
‘the pathological anatomy of encephalitis lethargica and of its sequels are 
excellent and concise, but more illustrations would have been useful to the 
student. As many other Continental authorities, the author emphasizes the 
value of-.intravenous injections of iodide combined with vaccineurin in the 
treatment of the acute stages, but he adds little to our ordinary therapy of the 
later. complications of the disease. The final chapters on what encephalitis 
lethargica has taught us of the functions of fhe nervous system is particularly 
‚instructive and interesting, 


Mental Deficiency. By A. F. Ge Fifth edition. Pp. 535. 
London; Bailliére, Tindall and Cox. 1999. Price 25s. 


This‘ book first ipsus twenty: -one years ago, and the four editions which 
have been published since then indicate how useful it has proved itself to be 
to students and practitioners. In’ the present edition numerous alterations 
have been made, some of them necessitated by recent legislation, and most of 
the chapters have been revised, but the original arrangement and classification 
is closely adhered to. The.treatment and legal status of the mentally 
defective are carefully dealt wate: | ° 
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Principles of Experimental Psychology. By H. ce Translated ` 
i s by ‘J: B. Miner. Pp. : 190. London. , Kegan pay: xenon, 
' Trübner and Co. 19929. Price 10s. 6d. PEN 


| Thi latest edition to the ër growing brin of ee textbooks 
is-characterized by the lucid exposition of the author. and his effort to apply,-as 
= far as possible, objective methods to the scientific study of mental functions. 
After.two chapters, in which he deals, with reactions and forms of behaviour, 
including instinctive’ reactions and sentiments, he discusses perceptions, the 
acquisition and élaboration of experience, the factors that determine mental 
„efficiency, mental evolution and mental types. His, treatment of the subject is 
developed on biological lines rather; than op those of classical: psychology, and 
the student consequently feels he ig in closer contact with the subjects discussed 
than is the case in. most! ‘textbooks., The translator has presented ‘the poe in 
readable arid accurate English. ; ' ' 
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The Mott Memorial Volume.. Contribitions to Psychiatry, Nenrology. 


and Sociology. Pp. 401. aca Ha K. Lewis: 1929. ' Price 
218. l | 


The ollas cud, denda and eg Sails of the late Sir Fredavick Mott. 
have published in memory of him, in this handsome volume, 2 number of original 
» papers; mainly on: subjects i in whieh: Mott: himself WAS ‘particularly. interested. 
The chief contributions to néurology are the articles by Winkler on‘ the 
anatomical changes that follow removal of the cerebellum, that of. Golla and 
Cook on ‘an, isometric study,of the knee-jerk, Elliot Smith'$ contribution on 
variations in the folding of thé'visüal cortex, and McCowan and Cook's study 
of the oocul&r symptoms of epidemic encephalitis, ‘Most of the | other con- 
' tributions deal with psychiatric or sociological . problems. Von Monakow has 
"written: a short. history of Motte life and a britical appreciation of’ the 
permanent ‘value of his GE work. pitis ; T 
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Die Blut- E EEN Eine phiysislogisohe ind klinische Studi. 


B Von P. Fr. K. WALTER. E 223. EE Georg Thieme. 1929. 
x Price 19 Marks. ECT "T 


That à Geh of this ei zé can be written on the ‘formation of Gs 
cerebrospinal fluid.and what used to be called ‘ ‘ meningeal permeability di 
evidence of the great; advances which have been made since Mestrezat published 
his s first papers on the subject twenty years ago. To these advances the author 
has contributed with his bromide’ test, the value of which in the diagnosis of 
cerebral arteriosclerosis is now generally- recognized. ` The book i is not merely 
an apologia for this test, although the last-half deals with little else, but. i is a. 
fully documented account of all the’ work that has been done on, the formá£jon 
of the "cerebrospinal fluid, M on what Lina Stern calla the ' ' hemato-': 
encephalic barrier." e. M N ES ' Së i : 
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The first part of the (odit ig devoted to the question whether the barrier 
between blood and cerebrospinal. fluid.&cts'as a Donnan membrane, or whether 
it possesses powers of selective filtration. Mestrezat.was on the whole in 
favour of the former ‘hypothesis, but Stern found definite evidence of selective 
action. Walter finds it difficult to accept the Donnan membrane theory as a 
complete’ explanation, but considers that all the factors acting on the blood 
'side of the barrier (adsorption to proteins, rapid elimination, Ge. have not 
yet been fully” examined. The value of his bromide permeability test depends 
on the answer to this question, for if bromide is treated differently from other 
. salts it’ is not a satisfactory test for, general plexus-meningeal permeability. 
He finds, however, that the results given by it are in accord with those of the 
older methods, and considers that the’ theoretical objections based on Stern’s 
work are not sufficient to condemn the test, especially since there may be 
unexplained factors i in her work which vitiate her results. 

The bibliography given appears to be fairly complete as far as German 
‘literature i is concerned" but omits several of Mestrezat's early papers, and some 
important recent English and American references. 


Le Ligiide dul dii Par Dr. RizER. Pp. 250 avec 24 figs 
Paris : Masson et; Cie. 1929. Price 28. francs, 


This book embodies the results of; some years of intensive study of the 
cerebrospinal fluid and its pathways at the medical school of Toulouse. It is 
divided into four ‘sections, of which the first, which deals chiefly with technique, 
and the last, which describes the commoner changes in the cerebrospinal fluid, 
aré not of, very speoial ‘merit, although some valuable advice and information 
-about meningococcal meningitis is to be found in the last section. The two 
middie sections, which deal respectively with the physiology of the fluid and 
with the various methods of locating tumours or, obstructions by injections of 
gas, lipiodol or ‘coloured solutions, are full of new’and unfamiliar material. In 
the physiological section are to be found not only a full criticism of the American 
pioneer work on the subject, but also the results of many personal experiments 
on animals and observations on the human subject which corroborate and 
amplify this work.. , Riser was also able to corroborate many of the results of 
Stern’s expériments on the hamato-encéphalic barrier, but disagrees with her 
interpretation of their meaning, taking what seems to us the only tenable view 
in the light of modern knowledge, that the power of selective filtration which 
‘the choroid: plexus possesses is shared by all ‘the capillaries of the central 
nervous system.  ' v 

. The section dealing vith the gege of spinal and ventricular block by 
Fee methods is also excellent. `. Bach method is described in detail and its 
usefulness and disadvantages examined thoroughly. There are probably few 
neurologists who will not find something new and useful i in this section. 
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Laboratory Guide to Vertebrate Dissection for, Students ,of uu ci 
By A. B. APPLETON. Cambridge University. Press. 1929: Pp. 152. 


Price 6s.- 
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* In this book Greffe n are given for the dissection of "he B the dog- ` 
fish, necturus, the green lizard and the dog. These animals Bre. chosen, as 
= æ representing a rising. ‘scale in vertebrate evolutión, ‘and species such aS the 
teleóstean. fishes, frogs and birds, which have become ‘specialized away from the 
main trend of'eyolution have been purposely omitted. This book is intended ` 
for those who have alréady studied elementary biology ór human anatomy, and 
to whom the simpler ‘dissections are familiar. ` "Consequently we find fairly ` 
elaborate descriptions of. such structures as the eye, the internal earand the 


brain; and although the author does not attempt to: consider the anatomy of. 


thé central nervous system in detail; ihe comparison of the external appearance’ 
of the brains and skulls of fhe species described i in this book would be & useful 
groundwork. for neurology: The-absence of illustrations was. DO doubt essential 
if the price was to be kept low, buf it lessens the otherwise atiraotive appearance 


of the book. 
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